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\s the first part of the subject is the scope of the com- 
pany’s intention, I will say that Mr. Wheeler and the board 
of directors of the company have directed me to build a 
telephone system composed of conduits and cables which 
would accommodate 100,000 subscribers, and that it is with 
the intention of building an ex- 
change of this size that we have 
proceeded with the work. The 
first thing that becomes neces- 
sary in building a telephone ex- 
foundation and 
would be classed as the 
foundation by us, the conduit 
system. Experience has taught 
me in the past that up to the 
present time telephone com- 
panies in different cities have 
nade a serious mistake by not 


change is the 


hat 
Wihal 


building their conduit system 
large enough to accommodate 
their increased business from 
year to year in its reasonable ex- 
pansion. Fortunately I have ac- 
quired a vast experience in the 
building of conduit systems for 
telephone companies, and have 
seen the mistakes that they 


made by not building con- 

duit systems on more extensive 
p . With this knowledge, 
and also with the knowledge 
tl | have obtained as to the 
tions of the streets of Chi- 
ca where it would become 
necessary to build a conduit sys- 
tem, or, in other words, in the 
s of the downtown dis- 
some place had to be 

| where a conduit system could be built of the size re- 
quired by the company. After thoroughly canvassing the 
situstion it was found there was no available space left 
\ a system could be built which would accommodate 
an xchange of 100,000 subscribers. ‘The first planned sec- 
tio of our 6x7%4 feet lateral tunnel would only allow us 
to pace enough cable for 25,000 telephones, coming in from 
one lirection to a central exchange. After thoroughly can- 
Vassing the requirements of an exchange for 100,000 tele- 
phones, and figuring on the space required, we found that 
the space was not to be obtained immediately below the 
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surface, on account of the present congested condition be- 
low the streets. This is shown by Fig. 1—the conditions 
as they now exist at the intersection of LaSalle and Wash- 
ington streets. The space below the paving is almost com- 
pletely taken up by water and gas pipes, sewers and con- 
duits for other companies. Mr. 
Wheeler and myself then made 
further investigations relative to 
finding some available space 
where a conduit system could be 
built, and, finally, after getting 
what knowledge could be ob- 
tained, we found, from the con- 
ditions of the soil underlying 
Chicago, that a deep tunnel con- 
duit system could be built with- 
out any danger to adjoining 
property, or without interfering 
with other corporation rights. 
After finding out the practical 
situation relative to building 
conduits by the tunnel method, 
and after thoroughly satisfying 
ourselves that we were right, 
Mr. Wheeler then asked the city 
authorities to grant him a per- 
mit under the plans as submitted 
in accordance with the ordinance 
which allows him to construct 
his conduit system. After ob- 
taining the permit, work was 
started at the first shaft, or what 
is known as shaft No. 1. This 
is on the alley between Madison 
and Monroe streets, west of La- 
Salle street, and Fig. 2 shows 
the location of the shaft, the air 
compressor, belt conveyor, con- 
crete mixer, the elevator, elevator machinery and _ shaft. 
The reason that I had this particular shaft illustrated was 
for the purpose of showing the method we adopted in the 
execution of our work. It required considerable time and 
thought in locating our shafts, as we had to show property 
owners that by the location of them we would in no way 
inconvenience their tenants. After locating shaft No. 1, 
we leased other basements for other shafts, which are lo; 
cated as follows: 

Shaft No. 2,on Dearborn street, just north of the Fisher 
building. 








7 Jelephowys 





Vol. 6, No. 2 





Shaft No. 3, at 113 and 115 Franklin street. 

Shaft No. 4, at State and Lake streets. 

Shaft No. 5,at Randolph and Clark streets. 

Shaft No. 6, at Harrison and Clark streets. 

Shaft No. 7, at State street and Eldridge court. 

Shaft No. 8, at Congress and Market streets. 

The location of these shafts, also shown on the plan of 
work as projected, was such as to allow us to proceed with 
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CROSS SECTION OF STREET SHOWING THE OCCUPIED 
SPACE, ALSO TUNNEL. 


FIG. I. 


the building of the conduits covering the down town dis- 
trict. The ultimate scope of our work is intended to ex- 
tend on the South side to 7Ist street, on the West side to 
Kedzie avenue, and on the North side to Fullerton avenue, 
it having been decided that the building of the conduits by 
tunnel methods would be the speediest and most economical. 
Extending from the tunnel system on the South, West and 
North, it is the intention to build side branches covering 
the entire city. These side branches will largely be con- 
structed by the method of tunnelling, as far as it is econom- 
ical. From this system it is our purpose to construct a 
sufficient number of miles of tile conduit system in outlying 
districts, it being the intention to reach all of the available 
territory, in order to accommodate all classes of subscribers. 
The purpose of Mr. Wheeler and the board of directors is 
to install a telephone in every residence, as well as in every 
business office and manufactory in Chicago. 

After having our plans approved by the proper city au- 
thorities, and shortly after starting with the building of 
the conduits, we found there was not in existence an ac- 
curate map of the streets. We decided that no further 
work could be done until such time as a new survey was 
made, and I had our engineering department make a new 
topographical survey. To make this survey required con- 
siderable time, it being impossible for our engineers to run 
lines until after the congestion of traffic was off the streets 
at night, thus compelling us to run our lines after ten 


o'clock at night and before five o’clock in the morning. A 
can be appreciated by engineers, doing work under thes 
conditions was very slow and tedious, but, while it wa 
slow and expensive, the results of this survey has amp! 
repaid the company, as can be appreciated by engineers 
when I say that some thirty-eight different tunnel conne: 
tions were to be made. This part of the engineering work 
was under the management and direction of Alfred Slade, 
an engineer who has been connected with me for several 
years. 
After this new survey had been made, and the work had 
been checked and approved by the engineer appointed by 
the Department of Public Works, we were then ready to 
proceed with the work in the down town district. Upon 
notifying Mr. Ericson, the city engineer, of our intention 
to proceed with the work, we were informed that he would 
not allow us to proceed in the way provided for by the first 
permits that were granted; this was on account of the num- 
ber of manholes that would be required by us on the streets, 
he taking the position that the building of manholes such 
as we would need would be obstructions to a subway, which 
in his judgment the city would some day build. Permits, 
as originally granted the company, allowed us to build man- 
holes, as shown in Fig. 1. His positon was that he could not 
allow us to construct such manholes and also that he be- 
lieved we were too near the surface. This compelled us to 














FIG. 3. INTERSECTION OF TRUNK AND LATERAL CONDUITS. 


adopt a method whereby the building of manholes would 
be obviated. After designing numerous cross-sections, and 
carefully figuring out what space would be required to ac- 
commodate our business, the size twelve feet nine inches 
by fourteen feet for the trunk lines was submitted for aj 
proval. 

In going over the situation with Mr. Ericson, city en 
gineer, he finally decided that a twelve foot nine inch by) 
fourteen foot size could be permitted, and this would en 
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FIG. 2 DIAGRAM SHOWING LOCATION OF THE SHAFT, AIR CONVEYOR 
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able us to lower the reels and cables from our warehouse 
cown a shaft to the level of our conduit system, and trans- 
porting the car, reel and cable as shown in Fig. 3 through 
these trunk conduits around to the different lateral systems. 
By this method of lowering the reel and cable and transport- 
ing it around through the trunk system, we avoided the 
building of manholes. This method being finally approved 
by Mr. Ericson, he decided that as we already had the right 
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FIG. 4. LATERAL CONDUIT UNDER CONSTRUCTION. 

to use the space at the level we interded to build, there 
seemed to be nothing in the way of allowing us to build a 
tunnel the size of twelve feet nine inches by fourteen feet, 
and he finally granted us a permit to do this, with the un- 
derstanding that we would drop the roof of our twelve 
foot nine inch by fourteen foot tunnel so that it would 
not come any closer than twenty-four feet six inches to the 
surface. In our original permits, as granted, we had the 
right to construct our conduit as close as twenty-two feet 
six inches from the grade. After obtaining the permits we 
proceeded with the construction of our lateral conduits, and 


at the present time we have constructed about eighteen 


miles. Fig. 15 shows the number of yards of stone, gravel, 
arrels of cement, and number of yards of excavation in 


After satisfying ourselves as to the nature of the sub-soil, 
we settled upon the method for carrying out the work. Ex- 
perience having taught me that the pneumatic system would 
be the most economical and safest, we adopted it. While it 
was not altogether necessary for us to use this system, as 
the nature of the soil we would have to go through is such 
that it would stand without caving or swelling, we put in 
the penuematic system more for the purpose of being pro- 
tected from labor troubles than anything else. With that 
system, if the men should go on a strike, we would have 
no anxiety, as there would be no danger if the work was 
left for a time in an uncompleted state. 

In installing our pneumatic system, airlocks were placed 
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FRAME AND FORM FOR LAGGING OF LATERAL CON- 
DUITS. ; 
just outside the several shafts. These airlocks have iron 
doors with frames imbedded in the concrete, the locks being 
long enough to accommodate the work, in some cases as 
many as ten cars. I do not know that it is necessary to 
describe the operation of the airlocks in detail. However, 
two airtight doors are used, one at each end of the lock. 


FIG, 5. 





this eighteen miles of completed lateral conduits. 





The locking-in process is effected by allowing the cars to 
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enter through the outer door, and then the door is closed. (which is open to atmospheric pressure) after which the 
The air under pressure is then admitted from the uncom-_ outer door is opened and the cars go on to the shaft. 














pleted tunnel, allowing it to flow into the lock, thus equaliz- Fig. 4 shows the ground as excavated ahead of the com- 
a 
— Diy *% . 
p e mee “25 | 
. 
tht Chanel for Pramas S$ 65 h64 2 | 
~ Plats .. Lagging |! 10 ren 
0» End Fligh Bn! 16 y | 


- ~Comnacting angles for Pramas Sed ty 


We 


- wtnglee for Saggury tye Va Gig 
o pa % Cud Flagh le 1% th ohn a} | 
RiveL ” ‘8 

tr 

» Bolle for bolting Frame thyether Yurt . | 
—— ” = Gnd Fighh brome e/a 
2 i 

agle fer Brame Vote =| 
Bolt -_ " 














16 of this Marked I 





UN wide 1% Rast 











= 3 a 2 -~ : ; mae qs f Py y * 
or - 7 
[ALINQIG TELEPHONE CONSTAUCTION ComPANY a a a er ; 1 - cE / 7h 
ATLEL FRAME. LAGGING ANO BND FLIGHTS | Q Ui p-2——O__0_, 9 _9 9,9 —¢ a2 |} Hh ies 4 j Be iad 
20M 1 4 210-8 ~~ r hii! i ‘ haere ee catia, f / cheered buy i sand 
Ae t | 
_——_____ ee ae ars . — ili alia ~, 











FIG. O. DIAGRAM SHOWING SHEET STEEL LOGGING AND SHEET STEEL 


DUITS. 
ing the pressure in the lock with that in the tunnel; the pleted conduit, after the mining has been done. The con- 
inner door is then opened and the cars are run on to the | crete is then placed in the bottom and thoroughly tamped. 
headings. In locking-out again, the inner door is closed 
after the cars have entered the airlock, the valves opened 


FLIGHTS USED IN CONSTRUCTION OF TRUNK CON- 
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VIEW OF TRUNK CONDUITS UNDER CONSTRUCTION, FIG. 9. ELEVATOR FOR LIFTING EXCAVATED CLAY. 


at the outer door allowing the air to escape and thus equal- the lagging placed on top of the concrete, iron ribs mad 
izing the pressure with the completed part of the tunnelof channel bars being placed on the bottom, and lagging 
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aid at the sides against these. Fig. 5 shows these frames 
1 ribs made of three-inch channel bars, and placed three 
‘eet apart. After the ribs have been placed the lagging of 
wo-inch plank is then placed behind the ribs and the con- 
‘rete thrown in behind the lagging in layers of six inches. 
\s can be seen by illustration (Fig. 4), the use of concrete 


absolutely avoids any chance of settlement of the earth as the 


and excavation. 


are only three feet long. 





‘oncrete is tamped into the entire space between the lagging 


It makes no difference how irregular the 
] 


digging or mining has been done, as every void is filled. This 


inethod of placing concrete is carried up until it reaches 
vhat is known as the key, as shown in Fig. 4. As it is 
nost important to have the key properly placed, it is built 
n sections of three feet, or, in other words, the key boards 
These are also placed on the ribs, 
which are three feet apart. The concrete is then thrown 








Nyy ORAS 








iG. 7, VIEW OF TRUNK CONDUIT UNDER CONSTRUCTION. 
n, and after three or four shovelfuls are thrown in, the con- 
te is rammed, care being taken that the concrete is 
nmed so that every void is filled. By this manner of 
irking any possible chance of the ground settling is 
ided. In proceeding with the concrete work the face of 
preceding day’s work is cleaned, and a plaster coating 
cement, made in proportions of one to one, of sand and 
ent, is plastered on the old work. This forms a seal, 
wing the old work to have a bond with the new work, 
king it almost an entirely homogeneous structure. 

n Figures 6, 7, and 8 is shown another system of ribs 
lagging which was used in the trunk system. Here the 
are made of five-inch channel irons, and the lagging 
es are made of No. 12 steel. These steel ribs and lag- 

¢ ware used as. an extra precaution on account of the 

ra weight of the concrete, as well as to allow the men 
thoroughly tamp the concrete without having the work 

t in irregular shape. 

‘igures 7 and 8 show the trunk system with steel ribs 

| lagging in place. I would like to mention that the walls 


of the six feet by seven feet six inch lateral conduits are 
constructed with thirteen-inch bottoms and ten-inch walls of 
concrete. The trunk system conduits are constructed with 
twenty-one inch bottoms and eighteen inch walls of con- 
crete. 

The work was carried on by three shifts of men working 
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I0. UNLOADING THE EXCAVATED CLAY. 


eight hours each. The first shift of miners went on at four 
o’clock in the afternoon and worked until midnight; the 
second shift went on at midnight and worked until eight 
o’clock in the morning; the third shift, which was known 
as the concreting shift, went on at eight o’clock in the morn- 
ing and worked until such time as they were through. The 
work of the third shift was arranged in such a way that 
they would get through their work so that the miners could 
go to work at the regular time at four o'clock in the after- 
noon. 

The distance excavated by the two shifts of miners av- 








FIG. 


II. UNLOADING THE EXCAVATED CLAY. 


eraged about twenty-one feet at each heading. The num- 
ber of working headings averaged, taking in all the differ- 
ent shafts, about fourteen. It required about twenty men 
to operate each heading or a total of about 850 men were 
engaged on the tunnel construction. About 600 other men 
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were employed—the office forces and those hauling gravel, 
stone, cement and the excavated material. 

The cement used for the making of the concrete was the 
best procurable. All tests of cement were made by the 
company, and each and every barrel was tesetd and sub- 
jected to a fourteen-day test before being accepted and un- 
der very rigid specifications. Most of the concrete was 
made with the mixture of five parts of broken stone and 
screenings to one part of cement; but a large part of the 
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FIG, I2,. MOVABLE PLATFORM FOR DUMPING CLAY. 


concrete was composed of mixed gravel and sand, which 
was used in the same proportions as broken stone, five parts 
ot gravel to one of cement. This mixture of concrete was 
used on the straight work of the conduit. At the intersec- 
tions, a mixture of four parts stone or gravel to one of ce- 
ment was adopted. 
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tram cars were built, some g00 in number. The tram cars 


were built to run on a gauge of fourteen inches wide, 
double track being laid through the entire tunnel systen 


Experience has taught me that the most economical way o1 
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FIG, 13. LOADING SCOWS WITH EXCAVATED CLAY. 


handling large quantities of material is in smal! portions, 
and especially in the construction of a tunnel, so that for 
handling concrete and excavated material small cars were 
used, twenty inches wide inside and forty-eight inches long. 
From the knowledge I have obtained in the management of 
this work I believe the smallness of the cars was largely 
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FIG. I4. PLAN OF STREETS IN THE DOWN TOWN DISTRICT, SHOWING THE CONDUIT SYSTEM AS PLANNED. 


In managing the work, in order to have everything run 
smoothly, considerable care had to be exercised to see that 
the excavated material was promptly disposed of, as any 
failure to do so would cause delay. <A large equipment of 


instrumental in successfully carrying out the building of 
eighteen miles of tunnel in the short space of time it | 
taken to construct the system. One reason for this is th 
if a car jumped the track an ordinary man could set it b: 
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FIG. 15. 


MAP AND QUANTITY OF CONDUITS CONSTRUCTED UP TO JUNE I, 


1903. 
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FIG. 10. SHOWING CONDUITS AS COMPLETED UP TO JUNE I, 


1Q. FOUR-WAY INTERSECTION, COMPLETED, WASHINGTON STREET AND FIFTH AVENUE. 
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FIG. 18. FOUR-WAY INTERSECTION, SHOWING DISPOSITION OF FRAMES FOR LOGGING. 
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FIC. 20, INTERSECTION AT STATE AND SOUTH WATER STREETS. FIG. 21. THREE-WAY INTERSECTION 
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on the track. This kept the moving of excavated material 
going on continuously without any interruption. Also in 
the transportation of concrete, the smallness of the cars 
made it possible for the men to more readily and speedily 
handle the concrete, thus obviating any chance of its be- 
coming set. This was an important factor, as it has done 
away with any concrete being used which had received any 
initial set. 

The cars were hoisted by a power-driven elevator up the 
shafts to the second floor of the building, or to a head- 
house built on the curb line, and the material dumped into 
wagons standing on the street or alley. The dumping of 
excavated clay into a wagon is shown in Fig. 9. Much 
of the material was deposited at the lake front, and for un- 
loading the wagons a ten-ton stiff-leg derrick was installed. 
This first hoisted away the sides of the wagon boxes (Fig. 
10), and then hoisted the entire bottom of the wagon with 
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FIG. 22. VIEW OF LATERAL CONDUIT COMPLETED. 

its load. When this was swung round ready to dump, the 
chains on one side were unhitched and the clay dumped, as 
shown in Fig. It. 

The reason I have touched upon this part of the construc- 
tion is that it was imperative that this branch of the service 
should be kept in continuous operation while the miners 
were at work, as any delay would have been expensive, de- 
laying the operation of the miners. The hauling away of 
the excavated material was done mostly at night, between 
five o'clock in the evening and seven o’clock in the morning, 
to avoid interference with the usual street traffic. I would 
like to mention that great credit is due William Newman, 
who had charge of this branch of the work. His manage- 
ment was such that there was no delay whatsoever, regard- 
less of the conditions of the weather, and as is well known 
we have had some very severe and stormy weather during 
the year. Another method that we adopted for handling 
the excavated material was at what is known as Shaft No. 








8, which is located on the river at the foot of Market street 
At this shaft we constructed an incline from the conduit 
and used an endless conveying chain with dogs, constructe: 
in such a manner that they took hold of the axles of the car 
and conveyed the cars up the incline to the surface of th 
ground. They were then run on the tracks to the edge 
the river, and out on platforms extending over dump scow 
moored to the dock below. 

Fig. 12 shows our method of movable platforms, whic!) 
were erected so that they could be raised or lowered anc 
not interfere with boats going up and down the river whe 
not in use. The next illustration, Fig. 13, shows the plat 
forms being lowered to the scow. This method of han 
dling excavated material was found to be very economica 
and did away with possible annoyance of delay, besides in 
creasing the capacity of the tunnel to such an extent that n 
matter how many headings it was decided to operate, 
enables us to do so. 

The illustration (Fig. 14) shows a map of the down town 
district as designed to be built, with heavy lines for the 
trunk conduits and light lines for the laterals. 

Figs. 15 and 16 show maps of the tunnels as constructed 
at the present time, with a table of lengths, intersections, etc. 

The method of steel ribs and lagging used in the con- 
struction of what is known as a three-way intersection, is 
not shown, while Fig. 18 illustrates the method used 
in the construction of four-way intersections, showing tlie 
placing of the ribs and lagging frames. 

The next illustration (Fig. 19) shows the four-way in 
tersection as built and located at Washington street and 
Fifth avenue looking east. 

Fig. 20 shows the intersection at State and South Water 
streets, and Fig. 21 shows the three-way intersection at 
Congress and Franklin streets. This intersection was built 
larger for the purpose of having more room in handling 
material at Shaft No. 8. Its size is seven by eight feet. 

Fig. 22 shows a straight piece of six feet by seven feet 
six inches laterial conduit, ready for inspection. 

I would like to add that in carrying out the construction 
of this eighteen miles of work, we have not as yet had a 
single complaint from a taxpayer or a pedestrian on the 
streets, or a complaint from any department of the city hall. 
Also that we have been very fortunate in not having an ac- 
cident on the work. I would also like to add that the De- 
partment of Public Works in the city of Chicago, during 
the construction of the eighteen miles of conduit saw that 
the work was done in such a manner that there would be 
no possible chance of any criticism from taxpayers, they 
keeping almost hourly reports of the work as it progressed. 

In conclusion, allow me to say that there is no doubt that 
the people of Chicago will receive great benefit from the 
building of an exchange of 100,000 telephones, and I know 
it is the desire of the company to give them every benefit 
that can be derived therefrom. I also know that it is the 
desire of Mr. Wheeler and the financial men interested with 
him to have the good will of the people of Chicago and to 
give our people the best telephone system in the world. 





POLE SEASONING TESTS. 


mo, 


The bureau of forestry is experimenting with methods « 
lengthening the lasting qualities of cedar and chestnut poles 
The bureau has sent several men to Wilmington, N. C., to 
study the loss of weight by cedar poles under proper metii- 
ods of seasoning and the increased length of service of tlic 
poles which seasoning and preserving bring about. Simi! 
work is being carried on near Harrisburg, Pa., with che: 
nut poles. 

This work will be under the general supervision of Dr. 
Hermann von Schrenk, an expert of timber treatment a 
timber diseases. 
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Wichita, Kansas, is a city of over 25,000 population, lo- 
cated 225 miles southwest of Kansas City. here are ten 
lines of railroads running in different directions out of the : 
city, connecting it closely with the vast territory west and of 
south, and more than seventy jobbing houses are conducting 
a prosperous business, 





Every town of one thousand population or more in the 
vast territory naturally tributary to Wichita has an Inde- 
pendent telephone exchange, while in all of this territory 
there are but ten Bell telephone exchanges. The owners of 
these Independent exchanges had built toll lines up to the 
very gates of the city, but were prevented from entering and 
doing business because the Bell company had the exchange 
at Wichita and would not connect with the Independent 
companies. The Bell franchise expired at Wichita about 
two years ago. It made application for a new one, but at 
the same time Frank L. Brown, president of the Emporia 
and Ottawa, Kansas, Independent Telephone Companies 
and now president of the Wichita Independent Telephone 
Company, made application for a franchise, which was 
granted, while the Bell franchise was denied. Mr. Brown 
immediately organized the Wichita Independent Telephone 
Company, whose stockholders and officers are among the 
leading men of the state, and began the construction of the 
exchange. 

The exchange was ready for operation November Ist, 
1902, with one thousand telephones. In the meantime the 
city council of Wichita passed an ordinance requiring the 
Bell company to remove its poles and wires from the streets ; 
but the company asked and obtained a temporary restrain- 
ing order in the United States courts, restraining the city 
from cutting down and destroying its property. The suit 
is still pending. The city asked and obtained a restraining 
order in the state courts, preventing the Bell company from 
making further improvements in the city, which suit is also 
still pending. The Bell company had about a_ thousand 
telephones when its trouble began with the city. It now 
has about three hundred, while the Wichita Independent 
Company has two thousand. Independent toll lines now 
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radiate from Wichita in every direction, connecting three 
hundred Independent exchanges With the city. 

Early in 1902 the Wichita Independent Telephone Com- 
pany placed a contract for a new telephone system complete, 
except the building, including central office equipment, tele- 
phones and outside construction, one thousand telephones 
installed, with Jones & Winter, Chicago, Illinois. The com- 
pany purchased two lots in the heart of the business portion 
of the city and erected thereon a two-story brick and stone 
building, designed especially for the accommodation of a 
modern telephone exchange. The lower story is twenty- 
five feet front by one hundred feet deep, and the second 
story twenty-five feet front by eighty feet deep. The front 
part of the lower story is used for the company offices; the 
central portion for the power plant and battery room; the 
rear for a shop and store room. The whole of the second 
story is used for the switchboard and a retiring room for 
operators. In the basement is installed a steam heating 
plant. A large open stairway from the superintendent’s 
office in the front of the building is the only means of en- 
trance and exit to the switchboard room on the second floor, 
except a back stairway leading to the switchboard room 
from the shop. The building is fitted with toilet rooms and 
hot and cold water on each floor; is piped for gas; wired 
for electric lights and fan circuits, and is provided with an 
ample steam plant. 

The switchboard and telephones were manufactured by 
Sterling Electric Company, Lafayette, Indiana, the contract 
equipment in this particular comprising five complete sec- 
tions, 1,500 lines, of full central energy, multiple, lamp sig- 
nal type of board, one chief operator’s desk, one separate 
toll board having a capacity of twenty-five lines, and 1,000 
telephones installed. The board itself is beautifully finished 
in quarter-sawed oak on a frame work of iron thoroughly 
braced, the ultimate capacity being for 4,000 lines. Each 
section consists of two operator's positions, with 150 line 
signals and answering jacks to each operator. In addition 
to the usual cords, plugs, listening and ringing cams, each 
operator’s position is also provided with a selective signal 
ringing key for party line service. This equipment is all lo- 
cated on the second floor. 

On the first floor there is installed a combined main and 
intermediate distributing rack, unon which is mounted com- 
plete protectors consisting of heat coils and carbon arresters. 
Nearby and in the same room on a substantial base, are 
duplicate motor generators for charging the storage battery, 
also duplicate motor generators for furnishing ringing cur- 
rent for the switchboard. These were supplied by the 
Holtzer-Cabot Electric Company and are of ample power 
to operate the full capacity of the switchboard. An enam- 
eled slate power board is also provided, upon which are 
mounted the necessary instruments, switches, fuses and au- 
tomatic starting boxes for the perfect controlling of the 
power equipment and current. In a separate room, proper- 
ly ventilated, are ten cells of storage battery of sufficient 
capacity to operate the exchange for twenty-four consecu- 
tive hours. 

The entire business portion of the city is covered by a 
subway system of underground work, which required about 
14,000 feet of trenches and 75,000 lineal feet of the Camp 
vitrified glazed clay conduit laid in concrete cement in its 
construction. In this subway, numerous manholes are nec- 
essarily employed, all built of brick and provided with extra 
heavy cast iron tops and covers. The entire underground 
work is certainly modern, substantial and designed and exe- 
cuted in the very best possible manner. All wires and 
cables running into the exchange enter the central office 
from this subway system through the basement of the build- 
ing, coming in from manhole No. I in the alley at the rear 
of the office, where they center. All distributions in the 
underground district are made from fifty and fifty-five foot 
Idaho cedar poles, located one in the center of each block, 


and from these poles rubber covered, braided and twist 
wires extend to the various buildings in which the px 
are located. There are in this system 45,000 feet of unde: 
ground and 107,000 feet of aerial cable, all of the very b 
quality and specification. The multiple system was larg: 
used in this system, giving the greatest possible service fo: 
given amount of cable. 

About 2,000 poles were necessary to cover the city and 
poles forty foot and larger are of Idaho cedar with seven 
ten inch tops. In the designing and execution of the w 
nothing but first-class materials and methods were cons 
ered, and it can be truthfully said that this exchange is 
fair specimen of the very best modern practice in teleph: 
construction. 

The exchange began giving service November 2, 19 
and within thirty days had 1,000 telephones in operati 
which was the number to be installed under the origi 
contract. At the present time four new sections of board 
have been added in the central office, the cable capacity 
been increased from 1,600 pair installed under contract 
over 2,000 pair, and the company has 2,000 telephones 
actual operation, about 200 of which are on party lines, 1 
to four on a line, selective ringing. The growth of the t 
business has made it necessary to install a new three-posi 
tion toll board with a capacity of 100 lines. 

The exchange is one of the prominent examples of w! 
good business methods can accomplish in Independent te! 
ephone business. 





NORTHWEST IOWA INDEPENDENT TELEPHONE 
ASSOCIATION. 
eee 

The quarterly meeting of the Northwest lowa Indep 
dent Telephone association was held July 15 at Arnold's 
Park. The session convened at 1:30 p. m. The meeting 
was called to order by Dr. G. W. Greaves, president of thi 
association, and Ward Ferguson of Rolfe, secretary, read 
the minutes of the previous meeting. 

The program was opened by Dr. T. S. Waud, who pri 
sented an able paper on “Construction and Connection 01 
Toll Lines.” In connection with the discussion of this im- 
portant subject Dr. Greaves read a form of contract to b 
entered into as a traffic arrangement by toll line companies. 
The result of the discussion was the passage of a resolu- 
tion providing that a committee of five be selected to formu- 
late a plan for furthering long distance service and to re- 
port at the next meeting. Those chosen for this work were 
Dr. T. S. Waud, S. S. Lichty, W. P. Chambers, Dr. G. W. 
Greaves and W. G. Coleman. 

Mr. Ed. Peters of Spencer read a paper entitled “I:x- 
changes and Their Construction,” which was well received. 

Mr. L. D. Hack, secretary of the Rural Union Telephon 
company of Humboldt county, but who resides at Liver- 
more, told in an interesting manner his “Experiences in Pro- 
moting Farm Lines.” 

lhe last number on the program was an address by 
Geo. B. McCarty of Emmetsburg on “Some Experien 
of a New Man in Telephone Work.” 

\ motion was introduced and carried authorizing th 
line committee to call a meeting of the association at 
early date to take action on its report. After deciding 
hold the next convention at Emmetsburg, the meeting 
journed. 

The members present were: Walter Wildman, Corw 
W. P. Chambers, Corwith; Geo. B. McCarty, Emmetsbu 
Dr. T. S. Waud, Germania; Dr. G. W. Greaves, Spen 
Cris. Ottosen, Ottosen; H. J. Aschatz, Algona; Ward | 
guson, Rolfe; Ed. Peters, Spencer; Dr. D. C. Steelsn 
Melvin; Geo. Kraft, Melvin; J. Wachtel, Melvin; L. V. 
Hack, Livermore; C. M. Webb, Rolfe; C. D. Faulk, Ro! 
Ralph Hill, Bloomfield; Dr. Q. C. Fuller, Milford; C. Tor- 
stenson, Milford; W. H. Barker, Sanborn. 
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ARTICLE I. 

in every sense of the word the Independent telephone 
movement has been a popular one. The people as well as 
those actually interested have taken an enthusiastic interest 
in its progress and success. Unfortunately the telephone 
business can be successfully handled and managed only by 
experts trained in the art. There is nothing so amusing to 
the brethren of the opposition as the spectacle of the average 
unsophisticated board of directors gravely wrestling with 
problems with which not one of them, either by experience 
or training, is fitted to cope. Yet this is the practice of 
ninety-nine out of every hundred Independent concerns, 
who have followed it since their inception, utterly oblivious 
to the unsatisfactory results and 
seemingly unable to realize the 
situation or to profit by either 


their own or the mistakes of 
others. 

In determining its policy al- 
most every company has failed 


to realize that commercial laws, 
customs and practices pertaining 
to public service corporations re- 
quire a different application than 
in private concerns. Instead of 
adopting a strong, vigorous pol- 
icy at the outset, followed up by 
a rigid adherence thereto, they 
attempt to profit by what they 
conceive to be the mistakes of 
the monopoly and a weak, vacil- 
lating policy is the result. 
Wisdom, policy and justice, as 
well as legal and moral man- 
dates, demand that public serv- 
ice corporations accord to each 


and every citizen the same un- 
varving, undiscriminating treat- 


ment, irrespective of social, busi- 


ness or political position. This, 
though a straight, narrow but 
well-defined path, seems most 


difficult to follow. It does, how- 
smoother with use, 
and the byways which lead there- 
irom are strewn with rocks and 
lined with thorns. Before a public policy is inaugurated it 
| receive most careful consideration, but once in effect 
uld be strictly adhered to and impartially sg 
all to whom it may apply, keeping prominently 1 

fact that the inevitable consequence of a ag 

s trouble and unpleasant entanglements. The com- 
py vhich permits the public to wantonly disobey its rea- 
s¢ e rules and regulations for the prevention of abuses 
t service has no claim to being accommodating. ‘There 
IS one way to accommodate subscribers, and that is 
throvgh the perfection of the service; by being fair and just 
This cannot be attained by allowing one subscriber 
to rap benefits at the expense of another. Perfect service 


ever become 


| 


Vit the 


Implics that the company will retain competent and _ polite 
emp'oves in all departments and will extend to the public 
11 . e *4q*,°¢ - - ~ 
ail conveniences and facilities for the proper transaction of 


business, including the location of parties and the completion 
of calls, 
telephone company without a proper organization, a 
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CARL C. CURTIS. 
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comprehensive system and an effective discipline can hope 
to give good commercial service with economy. Some of 
the larger companies have commenced to realize this. After 
nearly ten years of Independent telephony it still seems to 
be the prevailing idea that after the installation of the switch- 
board the exchange will run itself with no trouble or ex- 
pense and give bountiful profit besides. Later it becomes 


apparent that the real trouble and expense have only begun 
when the exchange is put in operation. 

It is the particular mission of these articles to deal with 
the various phases of the telephone question encountered 
in the management of exchanges operating between 800 and 
1,800 lines. 


Between these limits the problem is a perplex- 
ing one, involving as it does the 
formulation of a thoroughly ac- 
curate working system, which in 
its application to the needs of a 
small office does not introduce a 


roll of burdensome red _ tape. 
The general governing  princi- 


ples are adjustable to any size 
of exchange, differing only in 
the extent to which technical de- 
tails are administered. 

The subject is treated under 
five distinct heads—namely, 
Management, Accounting, Traf- 
ic, Maintenance and Construc- 
all in the order given. 

THE MANAGEMENT 

As a general rule, public cor- 
porations like telephone, traction 
and lighting companies, in their 
actual management, which ré- 
quire experts possessing a higher 
order of technical knowledge 
than necessary in other walks of 
life, have their governing power 
divided into two separate and 
distinct bodies, one active and 
the other passive. It can _ be 
shown from an abundance of 
precedents that the success of 
the organization varies directly 
with the degree of passivity pre- 
served by the latter body. The 
passive management consists of the board of directors and 
officers of the organization; the active management is vest- 
ed in the general manager, or manager, as the case may 
be, who represents the actual working force. 

Tie duties of directors and officers are usually governed 
by statutes too well known to require explanation other than 
to say that as representing the stockholders they look after 
the interest of the company in all important matters. Other 
than this common sense dictates a policy of non-interference 
in the management of a business in which, with very few 
exceptions, they have never been trained. It is expected 
that they will give the active management a hearty moral 
support and co-operation when the latter is requested. The 
selection of equipment is no part of the duties of a board 
of directors. Ninety-nine per cent of them do this, how- 
ever, without even protecting themselves with the advice of 
a competent consulting engineer. 

The source of trouble lies in the fact that every man who 
embarks in the business thinks he has a pretty well-defined 
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notion of the details of the undertaking. His ideas of a mod- 
ern telephone equipment and service are purely theoretical 
and because he does not see the daily operation of his theories 
in practice he does not become aware of their fallacy until 
something happens, and then he wonders why. Had it ever 
occurred to him to investigate and analyze the methods of 
the old company and endeavor to profit by its experience of 
twenty years or more, the results would be a very much 
better Independent service. Barring its almost fatal mis- 
take in permitting avarice to overcome sound business judg- 
ment, Bell methods stand as the soundest telephonic wisdom 
to- day. 

The board of directors has no duty to perform more im- 
portant or worthy of deeper consideration than the selection 
of the manager—he is the company. If he is a nonentity, so 
will be the exchange; if his is a strong, vV vigorous person- 
ality, with a broad- gauged training in the business begin- 
ning at the lowest rung of the ladder, the exchange will 
reflect those characteristics to the minutest det ail; since 
he is the pilot who steers the ship, his services should com- 
mence with the incorporation and his grade be that of an 
officer, not a mere employe. It therefore behooves the di- 
rectors to consider well before choosing and select a man 
well schooled in the details of the telephone business, and 
not one from some other walk in life as ignorant of its 
peculiar requirements as themselves. 

Executive ability, a pleasing address, tact and a cool head 
—all these should be his. No side issues or private schemes 
should take his attention from exchange affairs over which 
his authority must be absolute, and for the proper exercise of 
which he is made responsible. Depend upon it, an exchange 
not actually managed by the manager is mismanaged, and is 
as much an anomaly as an army without a commander and 
quite as useless. 

If the directors of any exchange have a nominal manager 
in whose ability they have not sufficient confidence to enab 2 
them to follow the foregoing advice to the letter, it is thei 


duty to discharge him and secure some one on whom hey 
can rely. 

One of the first duties of the man who becomes the active 
responsible head of a new company is to oversee the draft- 
ing of the company’s franchise, taking care that no unrea- 
sonable restrictions are imposed and that the rate limit is 


omitted entirely or so modified as to enable an increase 
therein commensurate with the growth of the exchange. 
Subsequently he will keep a watchful eye on local legisla- 
tion, in order that steps may be taken to deflect and avert 
acts prejudicial to his company’s interests. 

The wide-awake manager will diligently study the local 
papers to — himself posted on the establishment of new 
enterprises in his locality, and by the same token he will 
subscribe for and carefully peruse two or three of the best 
technical journals that he may keep informed on the prog- 
ress of the art. 

He of all others, whether a member or not, should be 
present at all meetings of the board of directors, to whom 
he will be required to render a monthly report of the prog- 
ress of exchange affairs. This report should be composed 
as follows: 

(a) Monthly statement of receipts and disbursements. 

(b) Trial balance. 

(c) Statement showing amount charged subscribers for 
the month, the amount collected and the amount in. arrears, 
itemizing .each classified source of revenue separately. 

(d) A monthly record of trouble, both maintenance and 
traffic, the nature and amount of traffic, subscribers added, 
subscribers discontinued, telephones moved, together with a 
report of progress on any new work. 

With this report rendered regularly the directors can, if 
they possess ordinary business perceptions, readily form an 
accurate opinion of the value of their manager in dollars and 
cents. He should be perfectly competent to counsel them 


in all matters of public policy wherein action on their pai 
may be required. In the purchase and installation of equiy 
ment he may or may not be competent to judge, and a 
engineer may have to be called in, but the ideal manage 
will have a comprehensive idea of his needs and as a ru! 
will prove a safe guide. He cannot be all things, however: 

After the affairs of the exchange have settled down t 
their regular routine the collections will be subject to tl 
manager’s most frequent and watchful scrutiny, and | 
will not fail to realize that the smaller the account th 
greater must be the vigilance required to collect it. Ty 
many telephone managers work upon the supposition that 
it is not worth while to insist upon the payment of a ter 
or twenty cent toll bill, even where it is a clear case 
bluff or obstinacy on the part of the subscriber, and 
evidence that the charge was incurred by him is indisputa 
ble, if there is a strong probability of suffering that sub 
scriber’s enmity or forfeiting his patronage. They will even 
submit to repeated impositions of this nature from the same 
individual rather than assert their rights, and in their weak 
endeavor to reconcile a rebellious conscience call their 
cowardice “policy.” The concern which expects by loose- 
ness and indifference to its rights in small things to 
strengthen its popularity is the victim of its own deception 
and deserves to fail. 

To permit imposition to pass unchallenged is to invite a 
repetition of it, not only from the impostor himself, but 
from the endless chain of friends and acquaintances to 
whom he will invariably brag of his prowess. On the other 
hand, if he is foiled he will take his medicine and say noth- 
ing. The making of enemies is unavoidable, besides many 
people are to be preferred in that relation to that of simu- 
lated friendship. 

Absolute honesty, a firm, quiet insistence upon one’s rights 
to the penny, backed by the strictly impartial enforcement 
of just and equitable rules, will reap the sure reward of 
public confidence and respect that enemies cannot over- 
throw. All good rules have exceptions, though few and 
far between, and it is sometimes more dignified to com- 
promise than to insist upon the full measure of justice. This 
implies the exercise of tact and judgment and is where the 
manager proves whether or not he is worthy of his hire. 

The plan of exchange organization is one of the first 
things to command the. manager’s attention. It should be 
formed in advance in order that the number and character 
of the incumbents for each position may be definitely ascer- 
tained so that the best material can be procured. The plan 
of organization must outline the limits of every position and 
the scope of each employe’s duties, otherwise a clash of 
authority will ensue. <A sufficient amount of help will be 
assigned to each department to carry on its work promptly 
and effectively and no more; no office is so large nor its 
income so great that it can afford to have a single idle per- 
son on its pay roll. Heads of departments should have 
supreme authority and responsibility over and for the de- 
partments under their respective charge, and this authority 
the manager himself should of all persons feel in duty bound 
to acknowledge and respect. 

Local conditions, such as character of population, rates, 
kind and extent of service, as well as the number of sub- 
scribers, will in a measure influence the plan of organiza- 
tion. Exchanges operating over 2,500 lines will do well to 
place their traffic and maintenance departments under tli 
supervision of a traffic manager, thereby relieving the gen- 
eral manager of a large mass of detail in connection wit! 
these two branches of the service. With the growth of the 
exchange desk and supervisory monitors, trouble and check- 
ing clerks become necessary. Good practice shows that be- 
hind the chairs one supervisory monitor for every ten op: 
ators is advisable. 

The plan given herein is suitable for exchanges of the si 
mentioned previously—viz., 800 or 1,800 lines, under av: 
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ave conditions. The figures represent the least monthly 
salaries at which good talent can ordinarily be obtained. 
By judicious addition or subtraction, as circumstances and 
size may dictate, the plan may be adjusted to other sizes 
as well. . 
ie $35.00 


§ Toll clerk, $15.00 
1 Collector, $20.00 


( Night chf., $22.00 
) Toll = 20.00 


} Operators, 
Asst. “ $20.00 #15.00 


Chief operator, $25.00 


Inspectors, $40.00 
Trouble men, $40.00 
Switchbourd men, $40.00 
Inside wiremen, $35.00 
Stock-keeper, $25.00 


Manager, d 
$100.00 
Wire chief, $55.00 





Sub-foreman, $55.00 


ews ' — Cablemen, +90.00 
ev ity foreman, $75.00 {eae $50.00 


Groundmen, #40.00 

According to this plan the cashier, chief operator, wire 
chief and city foreman are in charge of the accounting, 
traffic, maintenance and construction departments respec- 
tively; each is vested with authority to employ and dis- 
charge and is responsible to the manager for the effective, 
economical administration of affairs in his or her depart- 
ment. The degree of success with this or any other plan 
depends upon the trustworthiness and competency of each 
member of the official staff, and unless these qualifications 
are present to a fair extent they are worthless under any 
conditions. 

The manager, if he is wise, will transact all business with 
employes indirectly through the head of the department to 
which that employe belongs. Exceptions to this rule are 
extremely rare and departures from it are seldom warrant- 
ed. Reprimands and promotions alike should come to an 
employe through his immediate superior and not from the 
manager. Consistent pursuit of this method will result in a 
certain amount of healthy rivalry between heads of depart- 
ments, inciting the hearty co-operation of field and staff, 
by reason of the personal interest each member will feel not 
only in his own work, but in the general welfare of the 
company. 

The plan of organization having been fixed, the next ob- 
ject in view is to devise a system for each department to 
enable it to handle and account for the business transacted. 
There must be a uniform way of performing all regular 
and common duties; there must be a place for everything 
and everything in its place. This forms the nucleus tor 
discipline, without which no exchange can be permanently 
successful. Contrary to popular belief, an effective dis- 
cipline, wisely and impartially administered, is a most hu- 
mane expedient, because it recognizes the rights of the in- 
dividual as well as the company. 

Every employer should make it an object to each em- 
ploye to better his or her condition in every possible way. 
Contentment has more to do with improving the quantity 
and quality of service than the closest supervision. To this 
end pleasant and congenial surroundings are a necessity. 


Sonie means must be provided for the recognition of the 
increase or decrease in the valuable character of the work. 
Railroad companies are using the Burns method for this 
purpose. This system embodies the grading of all em- 
ployes according to their past records by merits and de- 
mers, the number of which determine their positions, 
promotions, salaries, time off and retention in the service. 
It o: course involves a very complete and accurate personal 
record of each employe. 


ew observations on the equipment from the manager’s 
stan point may not come amiss before departmental mat- 
ters sre discussed. The subject of apparatus has already 


bee. exhaustively treated by other authors, particularly A. 
V. bbott, who has recently published a work which com- 
pris’ some excellent specifications of considerable value to 
nge managers. 

is of paramount importance that all equipment and 


exc! 





construction work should be of the very best obtainable. 
The selection and installation ought to be undertaken only 
by a competent telephone engineer. By telephone engineer 
is meant telephone engineer—not an architect, steam, civil, 
bridge, power or lighting engineer, nor a lineman. His 
knowledge will not be confined to the narrow limits of cir- 
cuits and their application to mechanical appliances, but 
will embrace a broad, comprehensive experience in the best 
methods for the improving of traffic and maintenance. 

In planning the equipment and lay-out for a telephone ex- 
change all necessary facilities and conveniences for the pro- 
duction of quick and accurate service ought to be provided. 
True, apparatus which will achieve this end is costly, but 
it too frequently happens that the devices which at first seem 
luxuries will later prove of the greatest necessity. 

The day of the magneto exchange, even for very small 
systems is rapidly passing into history to make way for 
common battery. While the author is not a common battery 
enthusiast, he does not condemn it, but at the present stage 
of development considers a centralized calling system with 
a local transmitter battery more successful from the stand- 
point of speech transmission and economy of operation. 
Of the multitude of common battery systems on the market 
it cannot be truthfully claimed for one of them that its talk- 
ing qualities can compare with that from a local battery 
system, especially for long-distance work. The writer has 
had experience with the operation of both and therefore is 
not theorizing. Bell managers who have had broad ex- 
perience with all the different phases of common and local 
battery transmission for local and long-distance work will 
confirm the foregoing. 

At present there seems to be an unreasoning mania among 
Independent companies now building and rebuilding for 
lamp signal boards, with a reckless disregard for the ques- 
tion as to whether conditions justify the increased initial cost 
as well as the greatly augmented power consumption over 
that of a mechanical target board. The spectacular effect of 
the lamp signal board is more pleasant to behold in com- 
parison with the more modest claims for beauty on the part 
of one equipped with self-restoring targets, but the economy 
of power is in favor of the latter in the proportion of ten 
to one. In boards exceeding 3,000 lines’ capacity the use 
of the lamp signal becomes compulsory, but on anything 
smaller it is an unnecessary extravagance as long as a good 
mechanical target can be procured. 

It has been conclusively proved that the best of service 
can be given on a board apportioning 200 lines to the oper- 
ator, with a traffic average of ten calls per line per day. 
One exchange shows a record for the year 1902 of an oper- 
ating efficiency of 101.75 calls per position-hour and a total 
operating cost per thousand calls of $1.72. The board in 
question is a six-panel multiple, double supervisory, target 
signal of 1,000 lines installation, 1,110 stations, and is han- 
dled at no time by more than four operators. An interme- 
diate rack premits of an accurate balancing of the load be- 
tween positions. It is unnecessary to say that this has an 
important bearing upon the dividend-paying possibilities of 
the exchange in question. 

The chief operator’s desk is something which has re- 
ceived but little attention from Independent manufacturers 
in the past, owing to the mistaken impression that the money 
could be expended to better advantage elsewhere. The chief 
should be provided with every facility for monitoring her 
operators and observing the service. In addition to the 
usual listening taps and pilot shunt lamps, the desk of every 
monitor should be provided with two or three observing 
signals, to which any line in the exchange can be bridged 
and its service kept under the personal observation of the 
chief for a stated period. Attention lamps between the desk 
and the operators’ positions with the necessary call wires are 
valuable, as are also private lines to the wire chief, mana- 
ger’s desk, cashier, etc. Another essential which is invaria- 
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bly omitted from the chief operator’s equipment is the tap- 
bell on the switchboard and a call-beli in the operaters’ 
quarters for use in summoning and retiring reliefs; these 
bells are, of course, controlled from buttons placed on the 
desk. 

Attention is called to the adaptability of the card index 
to almost every form of record used about the plant. The 
ease ‘with which expansion can be provided for without 
waste is alone sufficient to condone any faults which may 
be urged against it. The loose leaf binder also has excel- 
lent possibilities in store for it which only await develop- 
ment in order that its advantages may be realized. 

In the larger offices, especially those doing a heavy toll 
business, a modern adding machine will save its cost in 
labor in a short time. The billing typewriter is coming 
into pretty general use for making out toll and rental bills 
in the largest exchanges, and in the course of time will no 
doubt become one of the necessities of the office equipment 
for comparatively small Of their labor-saving 
capacity there is not the slightest doubt. 

The toll board of every exchange doing the toll business 
to be expected from a thousand subscribers ¢an well afford 
to have some sort of timing device for automatically re- 
cording on the tickets the time elapsed for calls. Thus far 
the calculagraph seems to be the only one in general use, 
and repeated tests have demonstrated its value as an excess 
time saver. 

Of all classes of service the Independent line on a flat 
rate basis, with business and residence classification, is the 
easiest to maintain, the cheapest to account for and in some 
respects is the most satisfactory to both the subscriber and 
the company, though it is not equitable to either from the 
standpoint of compensation. In the larger cities of the East 
the flat rate is being rapidly superseded by the message rate, 
and when once fairly started and the public educated to its 
use it is well liked and is as popular as any system which 
a telephone company could ever hope to adopt. 

The party line must eventually be accepted as a neces- 
sary evil unless the future evolves some more inexpensive 
means of reducing the first cost of line and equipment. Its 
abuse by some of the Bell companies has brought it into 
much worse repute than it really deserves. A four-party 
selective for city and a six-party semi-selective for country 
service forms an excellent substitute where the expense of 
an Independent line cannot be afforded. The weak point 
of all selective signaling apparatus has been heretofore that 
a delicate adjustment of sub-station equipment and line 
balance had to be maintained for it to operate successfully, 
and this adjustment the slightest deviation from laboratory 
conditions would serve to nullify. 

lhe cost of maintenance on party lines is somewhat high- 
er than on independent lines, but the continued improve- 
ment of equipment has had a tendency to diminish the dif- 
ference. There is no questioning the statement that they in- 
crease the earning power of the exchange when placed at 
the proper rates, and if the lines be not overloaded do not 
noticeably depreciate the quality of the service. 


concerns. 


Measured service can be handled in two ways—namely, 
by meter at exchange or sub-station or by slot machine. In 
either case the subscriber guarantees a certain number of 
if the service is metered he 


calls per day at a certain rate; 
machine, all 


pays a fixed charge for excess calls; if 
receipts less a certain percentage on excess calls go to the 
company. A device is now being perfected embodying a 
meter at the sub-station, which by an ingenious arrange- 
ment can at any time be read and recorded without the per- 
son taking the reading leaving the exchange. Those who 
have studied the problem have long ago concluded that we 
must look toward measured service (message rate) for the 
solution of rate questions, but its value from a revenue-pro- 
ducing view in small and medium-sized exchanges remains 
to be demonstrated. 


a slot 


Measured service increases the amount of work in the 
accounting department over and above that incidental t 
the flat rate basis. In the operating room business must b: 
handled in a different manner for the reason that “busys’ 
and “don’t answers” represent lost revenue and provisio1 
must be made and steps taken to complete every possib! 
call from a limited service station. This is done by havin; 
monitors, whose duties are to follow up calls of this natur: 

Rural lines add materially to the strength of the city ¢ 
change, but they are altogether too expensive, both in prin 
cost and maintenance, to be undertaken for glory, prestig 
mere advertisement or all three combined. It is not soun 
business policy for any company to attempt to handle the: 
unless reasonably sure of making a fair profit from th 
service itself. Good judgment is indicated on the part 
the manager when he prepares in advance of the undertal 
ing a careful estimate of the cost thereof where the sam 
involves much outlay for new construction, thereby enabling 
him to fix his rates at a figure that will at least prevent the 
squandering of capitai. It has long been the practice wit! 
some of the best managed companies in the field to fix th 
gross income per annum to be derived from any one lin 
at 40 per cent of the original cost. This will be found to 
be ample to take care of maintenance, operating, general 
expense, interest, depreciation, and give a fair profit under 
ordinary circumstances. 

Free country service has been given in many localities 1 
the lasting sorrow of those who inaugurated the scheny 
It incumbers the lines with an excessive burden of unre- 
munerative traffic, without the sign of genuine or perma- 
nent advantage. Companies carrying a load of this kind 
will do well to take steps toward the abolition of the well- 
intentioned but foolhardy practice. 

Private branch exchanges, intercommunicating systems, 
special forms of extension service, such as master tele- 
phones with button and buzzer calls, plug-in extensions and 
similar conveniences appear to be appreciated by only a few 
managers in proportion to their revenue-producing quali- 
ties. Better rates can be obtained than from the regular 
service and subscribers really appreciate and are willing to 
pay for them. 





OMAR ON THE TELEPHONE. 


Electricity of London, after reading a news item to the 
effect that telephone girls in Chicago have put into prac- 
tice the art of polite conversation as laid down in a book 
of rules introduced by the new manager, full of formalities 
and elegancies, thus describes in verse an attempt to get a 
telephone connection : 


Whenever it may chance that I require 

To talk to Home and Friends across the Wire, 

I hear one murmur sweetly, “Kindly state 

The Numeral that means your Heart’s Desire.” 


And if my Call should chance to be in vain, 
The same soft Accents soothe my bitter pain, 
“The soul you seek is otherwise engaged, 


Oh, kindly tintinnabulate again!’ 


Or else it speaks as if half-choked with tears, 

“Alas, I may not end your Doubts and Fears, 
Since those you ask for deign not to reply, 

The long Call falleth on Unheeding Ears.” 


Yet even Sweets may cloy, and often do, 
And I with pain acknowledge it is true, 
That after half an Hour I cry aloud, 
“Oh, cut the Guff, Exchange, and put me through!” 
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SALE OF THE MICHIGAN TELEPHONE COMPANY. 

Judge Swan of the United States circuit court in Detroit 
has ordered the sale of the Michigan Telephone Company 
to satisfy a mortgage held by the Old Colony Trust Com- 
pany of Boston, Mass. it is understood that the property 
will be bid in by a syndicate representing the stockholders 
of the company and that arrangements will be made to 
take care of a claim of $600,000 held against the company 
by the Central Trust Company, the trustee of the bonds of 
the Detroit Telephone Company, which was absorbed by 
the Michigan company. 

ASSESSMENT OF OMITTED PROPERTY. 

The Indiana supreme court recently heard a case sent up 
from the circuit court of White county in which the lower 
court had sustained an injunction proceeding to prevent 
the collection of certain taxes from the Jasper County Tele- 
phone Company. According to the claim of the county 
treasurer and the assessor of Jasper county, certain prop- 
erty of the telephone company had escaped taxation for the 
years 1896, 1897 and 1898—namely, telephone instruments 
in certain townships of Jasper county, a switchboard in the 
city of Rensselaer, a franchise and the capital stock over 
and above the value of the tangible property. To collect 
the taxes alleged to be due the assessor had filed in the office 
of the county auditor assessments covering these back 
years, claiming that he “did not list the said property any- 
where for tax in said years.” The telephone company re- 
fused to pay these taxes. The supreme court said that 
uthority to assess property because of its omission from 
taxation in previous years must be derived from some 
statute. The county board had power to add omitted prop- 
but only property omitted from the lists of the cur- 
year. Neither the county board nor the state board 
authority to reassess property assessed in previous 
years because of undervaluation in those years; and the 
court was unable to find any statutory provision authoriz- 
ing the state board to make an original assessment of prop- 
erty for previous years, as property omitted from taxation 
those years. As regards franchises the court said that 
y were under the contemplation of the law to be includ- 
ed in the amount represented by the capital stock, and that 
when the state has assessed the capital stock the franchises 

to be considered as assessed. The tangible property 
omitted by the assessments of previous years the court 
thought could be properly assessed for the taxes that had 
n omitted in the previous assessments.—Parkiison, 
County Treasurer, et al., v. Jasper County Telephone Co., 
67 N. W. Rep. 471. 


rent 


has 


“PUBLIC HIGHWAYS” IN 
\ statute of Nebraska provides that any telephone or 
graph company incorporated or doing business in that 

state shall be granted the right of way along any of the 

public roads of the state for the erection of poles and 

Wires, provided that the poles and wires do not interfere 

With crossings or rights on the highway and the wires are 

at least twenty feet from the ground. Acting under this 

statute the Nebraska Telephone Company some fifteen 
years ago built its lines throughout the state along the rural 


MEANING OF NEBRASKA. 


highways and city streets and had a line of poles and wires 
on Main street in the village of Louisville. The Western 
Independent Long-Distance Telephone Company, also 
operating in the state, also under the above statute, had 
not heretofore occupied this particular street, but prepara- 
tions were being made to do so and plans were laid out to 
set the poles on the same side of the street and string wires 
above the other company’s. Proceedings by injunction were 
at once commenced to restrain this action, which were dis- 
missed by the trial court in Cass county. 

Appeal was taken to the supreme court, where the first 
question that was raised was whether the Nebraska com- 
pany rightfully occupied the street with its poles and wires. 
The village of Louisville is organized under the laws of 
the state as a municipality. No grant from the village had 
been obtained to erect the wires and poles and the question 
at once was what was the meaning of the words “public 
roads” in the statute on which the Northwestern Telephone 
Company based its right to occupancy. Could the streets 
of a village be considered “public roads” in this particular 
application or did the legislature intend to give them a more 
restricted meaning? The court said that taking the words 
in their ordinary meaning they were recognized to apply 
only to rural highways, and that this was the meaning that 
the legislature meant to convey. Under this construction 
the Nebraska company had no lawful right to the occupancy 
of the street in the absence of an ordinance from the village, 
which it had not then obtained, and hence the injunction 
could not issue. Quite at variance with the ruling of the 
Nebraska court, the tribunals of Iowa and Minnesota have 
construed the words “public roads’’ to include city and vil- 
lage streets. Notwithstanding the ruling in the last-named 
jurisdictions was called to the attention of the Nebraska 
court in the trial of this case, it was decided that “Jegisla- 
tive meaning’ was the controlling principle to be followed. 
—Nebraska Telephone Company v. Western Independent 


Long-Distance Telephone Company et al., 05 N. W. Rep. 
18. 
TWO FUNDAMENTAL PRINCIPLES IN A CLAIM FOR PERSONAL 


INJURIES. 


What must be shown to establish a good claim against an 
employer in a suit for personal injuries was very well 
brought out in the recent case of Skapura v. National 
Sugar Refining Company in supreme court, appellate di- 
vision, second department, in New York. The facts were 
as follows: John Smith was employed during the month 
of May, 1901, in the defendants’ factory as a laborer en- 
gaged with others in hoisting coal by means of machinery 
from a barge into the factory. May 25, 1901, Smith was 
at work in the barge shoveling coal into the hoisting bucket. 
For some reason the bucket slipped from the hook in its 
ascent, fell back on Smith, causing his death. Suit was 
brought by the administratrix, Anna Skapura, to recover 
under the usual claim for damages. 

The point of interest to the readers of TELEPHONY is 
what the plaintiff had to show in order to hold the company 
liable. At the triai it was shown that the bucket fell and 
killed the plaintiff, but was this alone sufficient to establish 
the claim? In answer to the position of the plaintiff, who 
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recovered in the lower court, the higher tribunal _ said: 
“The plaintiff was bound, as a condition of such recovery, 
to establish by evidence negligence on the part of the em- 
ployer and absence of contributory negligence on the part 
of the employe.” The questions, then, which the court 
was required to pass upon were whether the two condi- 
tions were present. 

(1) Was the sugar company negligent? 

(2) Did Smith by his conduct contribute to his own in- 
jury? 

In regard to the first, some evidence was brought in to 
show that the sugar company was negligent in not using the 
latest improvements in hooks, but the court thought that 
the machinery used was reasonably up to date and that the 
proof on this point was not strong enough to establish the 
defendant’s negligence. Concerning the second proposition 
the court held that the plaintiff had not introduced any 
evidence to show that the deceased was not negligent. This 
point must be affirmatively shown and without such affirma- 
tive proof the plaintiff could not recover. 

The court brings out in the opinion very well these two 
salient propositions. They are the ones that form the 
basis of every damage suit for personal injuries and the 
which each one of these numerous suits are 
fought out through the courts. Each point must be 
wk by the plaintiff. First, that the defendant was neg- 
ligent; second, that the plaintiff was not negligent. Faii- 
ure in either one will defeat the action and prevent recov- 
ery, and throughout the trial the burden of proof or pre. 
ponderance of evidence is upon him who asserts his right 
to damages; for the law presumes every man—and a cor- 
poration as well—free from negligence until the contrary is 
shown. [From this that the plaintiff is pre- 
sumed innocent until the is shown follows neces- 


Br round on 


prop sition 
Cc yntrary 


sarily that if the defendant is presumed innocent then the 


must have been due to the fault of the plaintiff, 
must be shown not to be the fact. The law goes 
still farther, inasmuch as it compels the plaintiff to prove 
that he was not a party to the negligence, on the theory 
that one shall not be compensated for an injury in which 
he was even partly responsible, for the law will not divide 
the responsibility in a joint wrong. In the above case the 
court found each requisite 
reversed the decision of the lower court.— 
tional Sugar Refining ( anpany, Sr N, 


injury 
which 


Skapura v. Na- 
Supp. 1085. 
LOCATION OF WIRES. 

The supreme court of Minnesota has given a decision 
relative to the location of wires of rival companies when 
they are compelled to occupy the same side of the street 
that is of general importance and points out the law that 
would be followed in all probability in all jurisdictions. 
The Twin City Telephone Company and the Northwestern 
Telephone Company are competitors in the city of Min- 
neapolis, Minn. The latter company is the older. The 
Twin City company had prepared to string its wires under 
the wires of the other company in a certain alley, and an 
injunction was granted stopping the work. The two com- 
panies had equal rights under their respective franchises 
and the only advantage that the Northwestern company had 
was that it was the older. The opinion of the supreme 
court dealt largely with the question whether the younger 
company could string its wires under the wires of the 
Northwestern company as it wished to do, or would it be 
necessary to place the new wires above the ones already 
strung. The opinion was given by Judge Lovejoy. A 
portion of the syllabus is here quoted : 

“First—In the absence of positive regulation by statute 
or ordinance controlling the construction of telephone lines 
in a municipality, the party first installing the same ac- 
quires superior rights in the erection of poles and wires in 


fact wanting in the proof and 


streets, which forbids a subsequent occupant for the same 
purpose to interfere therewith. 

“Second—The prior lawful occupancy of urban streets 
by a telephone company will not create a monopoly of all 
aerial space which it appropriates, but may give such oc- 
cupant such substantial rights in the conduct of its business 
as may be required in the growth and extension of the same 
to meet the immediate demands of the public service, sub- 
ject to the control of the courts to restrain another tele- 
phone company from unnecessary interference therewith.” 

The injunction was sustained and the court decided that 
the Twin City company must place its wires above those of 
the Northwestern. In case the wires of the company firsi 
to occupy were so high as to preclude any others from be- 
ing placed above them another question would be raised 
but in this case no such state of facts was shown to exist.- 
Northwestern Telephone Exchange Company v. Twin Cit 
Telephone Company. 


TAKING OF PRIVATE PROPERTY IN WEST VIRGINIA. 

July 5, 1901, W. Brent Maxwell obtained a temporary 
injunction from the circuit court of Harrison county, West 
Virginia, restraining the Central District and _ Printing 
Telegraph Company from erecting two telephone poles in 
front of his premises in the city of Clarksburg. Maxwell 
had previously built at his own expense a stone pavement 
in front of his lot and he claimed that the erection of the 
poles would materially injure the improvement which he 
had made. The telegraph company in seeking to dissolv: 
the injunction set up the city ordinance which authorized 
the “construction, equipping ‘and maintaining of lines and 
poles on and along the streets of the city.’ This ordinance 
was passed in 1890. The circuit court refused to dissolve 
the injunction and an appeal was taken to the supreme 
court of appeals. The company at the time the temporary 
injunction issued was engaged in changing its poles fron 
one side of Pike street to the other. In making this change 
it had relied on the original prerogative from the city and 
had not obtained any special permission from the council. 
The supreme court said that this fact made the action of 
the telegraph company illegal. ‘“*When a person claims the 
right to invade and destroy, in whole or in part, a public 
improvement for public use, erected by another at his own 
expense, by agreement with the council, such person should 
be armed with explicit authority and a general privilege to 
erect telephone poles granted long years previous to such im- 
provement furnishes no such authority.” The court furthe: 
said that had the company first obtained the consent of the 
council to move the poles to the other side of the street that 
no injunction could have issued, for a person cannot be en 
joined from doing a thing which is legal. In case that 
the company had first obtained this “special privilege” from 
the council it would have had the right to have made the 
change and Maxwell would have then been entitled to dam- 
ages for the injury to the pavement. An injunction can 
only issue in this case if the damage be so great as to vir 
tually take the property from the owner. Provided proper 
municipal authority has been obtained, the lot owner’s onl) 
procedure is in his action at law and could only delay the 
company’s work in the event of extreme damage.—Ma.- 
well v. Central District and Printing Telegraph Company, 
41'S. E. Rep. 125 

DAMAGES FOR INJURY TO SHADE TREES. 

The Southwestern Telegraph and Telephone Company 
was recently made the defendant in a suit brought by F. M 
Branham in the trial court for Kaufman county, in Texas, 
for damages for injury to shade trees. The telephone com- 
pany had secured a grant from the city of Terrell to erect 
and string wires along the public streets and had erected 
the poles and wires. Branham’s premises abutted one oi 
the streets along which the telephone lines passed. He had 
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two large shade trees on his land which had developed so 
far as to interfere with the lines of the telephone company. 
\\hen it was found necessary to remove these protruding 
limbs the company proceeded to do so, but were met with 
(sranham’s objection to the proposed action unless damages 
were paid for the injury to them. The company overruled 
these objections and cut the limbs that they found neces- 
sary. [The company relied in the course it took on the city 
grant which it had received permitting the erection of the 
system and claimed that the right to erect the system in the 
first instance also included as a prerogative in keeping the 
system in working order the right to remove all developing 
limbs of trees which were interfering with its wires, pro- 
vided due care was used. In the circuit court of appeals, 
to which the case was removed from the Kaufman county 
court, Chief Justice Rainey said that the telephone com- 
pany had no right to enter the premises of Branham ‘“with- 
out his consent and injure his trees in the manner it was 
done, as shown by the evidence, and escape liability for the 
damage done.” The rule was thus laid down that tele- 
phone companies in this state must pay for the damage 
done to trees occasioned in this manner. The court of ap- 
peals affirmed the judgment of the lower court.—South- 
western Telegraph and Telephone Company v. F. M. Bran- 
ham. 
WHEN RULES ARE NECESSARY. 

The question of the want of rules as_ constituting a 
ground for action for personal injuries against a corpora- 
tion was recently discussed in the New York supreme 
court, appellate division, second department, in the case of 
Kapella v. Nichols Chemical Company. During the year 
1900 John Kapella was hired as a laborer in the employ of 
the above company and was engaged along with five others 
in the business of carrying coal by means of wheelbarrow 
from a main floor over to and on the platform of an ele- 
vator, which was then raised by the laborer on the elevator 
at his own command to a platform about six feet higher 
than the main floor. Aug. 10, 1900, Kapella was at work 
in the ordinary way and had taken his load to the platform 
above and had returned to make the descent. When he 
stepped on the elevator it fell, carrying him.to the bottom. 
The wheelbarrow fell on him, and, together with the fall, 
injuries were sustained from which he subsequently died. 
[It is to be presumed that some person was responsible for 
the sudden drop of the apparatus and the resulting acci- 
dent. 

\ction was brought by the administratrix to recover dam- 
ages from the company. The contention of the plaintiff 

s that the “defendant adopted a method of operating the 
elevator which occasioned Kapella’s death, fraught with 
imminent danger to those employed upon it, in the absence 
; proper and rigidly enforced rules.” The defendant, on 

other hand, contended that there was no “evidence in 

case that the accident was due to the absence of rules, 
that any rule which could have been devised would have 
prevented, or tended to prevent the accident.” The court 
cit the question of the necessity of a rule in the case at issue 
he jury, which was strongly objected to by the counsel 
the defendant. On this ground judgment was recov- 

d in the trial term of the county. 

(Jn the above set of facts the case went to the Supreme 

irt, where the court stated the law in regard to liability 

wing out of want of proper rules, quoting from an opin- 
given in a railroad case by Mr. Justice Martin, to be 

t “before a railroad company can be found guilty of 

ligence in not making and promulgating any certain 

e, it must be at least shown that the rule is practicable, 
per, and, if observed, would give reasonable protection 

its employes.” Another justice added the following: 

his is equally true of any other corporation conducting a 
siness of complexity through the agency of numerous 


employes assembled together.” Inasmuch as the work in 
which Kapella was engaged was the doing of a simple act 
assisted by the other men, the court thought it not one that 
could be considered complex and reversed the decision of 
the lower court. 

This decision of the New York court is very well worth 
while reading as bearing on the question of rules, and would 
be good law in any jurisdiction. Rules to govern the con- 
duct of employes are only valuakle when they would tend 
“if observed” to prevent accidents. The principle upon 
which it would seem that the necessity for rules is based is 
that if the danger is patent and open and such that the em- 
ployer is bound to know of and the employe may not know 
about, and if a rule could be so framed that it would give 
the employe notice thereof, then a rule to warn him is neces- 
sary, and the absence of it will make a negligence case lie 
against the company. It finally is a question of notice to the 
employe of danger and whether or not the danger is so 
evident as to require a rule will in each case be made to de- 
pend on the particular set of facts. 

Kapella v. Nichols Chemical Company, 82 N. Y. Supp. 
477: 

JURISDICTION IN CITY STREETS. 

In Missouri a. municipality has jurisdiction over its 
streets and is responsible for the maintenance of them and 
a telephone company, in the opinion of the Court of Ap- 
peals, was properly made to pay for any right it obtained 
over the rights of the public in general. The court said the 
city had the power to express this “regulating power” by 
contract and determine the worth of the franchise by com- 
petitive bidding. 

City of Plattsburg v. 
Mo. App. 300. 


People’s Telephone Company, 88 


INJURY BY FALLING OVER GUY WIRE, 


In a case by the Cumberland Telephone and Telegraph 
Company against Coates the Court of Appeals of Illinois 
said that where a telephone company is compelled to hold 
the poles in position by anchoring them with guy wires that 
the company will not be held liable in damages to a person 
who sustained injuries by stumbling over the guy wires. 
And, further, that where the poles and wires of the com- 
pany are rightfully in the street, and there is no negligence 
in their location, the duty of the company thereafter relates 
to the prudent and careful maintenance of its lines where 
they had been originally located. 


Cumberland Telephone and 
Coates, 100 Ills. App. 519. 


Telegraph Company v. 





THE WIRELESS TELEPHONE. 


Another effective step forward in the field of electrical in- 
vention is the wireless telephone. It is hard to conceive that 
it is really possible, by the use of simple instruments, to 
transmit and register the human voice over vast space dis- 
tances. The utility of it is unlimited. The experiments 
thus far shown have been successful. And it follows on 
this announcement that we learn of many persons in various 
places working on the same experiment. 

The dream of advanced electricians for years has been 
wireless telegraphy and wireless telephony. Both these in- 
ventions will be particularly useful to armies and navies and 
on all ships at sea. The former is already being introduced 
into the regular channels of commerce; there is no reason 
why the latter should not be, if it is demonstrated that the 
invention can be made effective for reasonably long dis- 
tances. 
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TELEPHONE, 
AT PURDUE, 


Purdue University, at Lafayette, Indiana, is said to be the 
first educational institution to recognize the advantages and 


possibilities of telephone engineering, and has provided a~ 


fully organized course of instruction to meet its require- 
ments. The Purdue idea of the practical as well as the 
theoretical considerations is fully carried out, and the labora- 
tory is arranged for the verification of the classroom work. 

The course of telephonic engineering begins in the third 
year of the student’s college life. The first years are de- 
voted to mathematics, physics and the fundamental princi- 
ples. In the third year the regular instruction of electrical 
engineering begins and the student of telephone engineering 
has the advantages of all features of the electrical course, 
omitting only the steam engine features, such as mechanism 
and thermodynamics. It will thus be noted that the tele- 
phone student has a more thorough training in matters 
purely electrical than does the regular electrical student. 

When the student presents himself for telephone work 
he has not a very clear idea, for the reason that the art is 
new and there has not been much said about it in an edu- 
cational way. LDefore theoretical considerations are taken 
up it would seem necessary to have a practical idea first, 
for it would be extraordinary for a man to be versed in load- 
ing coils and not be able to connect up a local battery instru- 
ment. 

It is believed by many that the foundation of telephone 
engineering is the knowledge of circuits, so the first year 
of the telephone course starts with the transmitters, induc- 
tion coils and receivers, and the methods of connecting them 
Later the drop is added and the exchange idea 
The connection of the drop and jack leads to 


for service. 
is formed. 


ENGINEERING 
UNIVERSITY 


the manner of handling hundreds and thousands of such 
drops, and the idea of the multiple takes root. This in- 
volves the plan by which an operator knows whether or not 
to plug into a multiple jack connection, therefore the busy 
test is developed in its natural order of necessity. 

Thus far the early grounded series system has been 
studied, but such a system is noisy, for the laboratory ar- 
rangements make it so. The student leads out for an im- 
provement and the metallic self-restoring drop period is 
brought out, tried and studied. Here new features are dis- 
covered; a new method of busy testing, etc., and the effects 
of unbalance of a circuit is first appreciated, for the former 
system has led the student to put the drop in the cord cir- 
cuit in series. But to put in series on one side of a metallic 
line will unbalance the circuit, as will be realized when an 
attempt is made to talk over the circuit from one sound 
proof booth to the other. The circuit is noisy and the rea 
sons for this condition are investigated. The necessity of 
bridging the high resistance drop is then considered, and 
after this the system is supposed to be enlarging rapidly 
and a branch exchange is necessary to handle the business. 
This leads to the design of trunk circuits, from the new 
self-restoring exchange to the old series drop exchange, fol 
lowed by direct ring down trunks; the order wire system of 
one-way trunks; trunks between two self-restoring drop 
exchanges, etc., always keeping in mind the necessity of 
rapid operation, which leads to the necessity of a suitable 
disconnect signal on trunks. 

Having reached this point in the course of study, the stu 
dent is prepared for a common battery exchange. Instru- 


ments are therefore arranged with condensers, so they wil 
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operate on both local or common battery, and the circuits 
of a repeating coil system are installed and studied in detail, 
contemplating the busy test; arrangement of signals and 
comparison with old local battery systems. Trunks to the 
unchanged local battery systems are necessary until cut 
over, which creates an interesting field for the arrangement 
of satisfactory trunking systems between unlike exchange 
systems. The branches are then cut over to common bat- 
tery, and the common battery trunk circuit is evolved. 

The rules of operating are also observed and the various 
designs from the first are studied. If the system admits of 
party line selective ringing the circuits are built with suit- 
able keys on the laboratory tables, so that parties may be 
rung selectively. Folowing this the question of automatic 
ringing on trunks is investigated and tried out. 

It will be observed that all topics treated thus far in the 
course have followed naturally, with the thought that the 
laboratory is taking care of an imaginary increasing num- 
ber of subscribers and increasing number of exchanges. 
Then begins the movement of telephone independence and 
the installation of Independent systems. 

The first common battery system studied uses the repeat- 
ing coil, shunting the cord lamps to extinguish them, etc., 
followed by the two point systems, using retardation and 
condensers and opening the cord lamp circuit to extinguish 
it. The various methods of busy testing are compared; the 
line and cut-off relay arrangements are noted and the oper- 
sets are investigated. Trunking systems follow, and 
from the seven or eight systems in use it is quite possible 
to lay down a rule for trunk circuit design. The student 
sees the high resistance relay in the trunk circuit; the lock- 
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ing relay, which holds out the ringing lamp, and the cord 
relay that tells when the subscriber has removed the receiver 
from the hook, and the fourth relay, which dissociates the 
busy test and closes up the talking circuit. There he finds 
four relays in nearly all systems, differently arranged, but 
having the same functions. 

After the A and B features of common battery systems 
are ascertained, as far as knowledge of them is given, cir- 
cuits are designed for certain A systems whose B circuits 
are unknown. The characteristics of the A circuit are car- 
ried into the B circuit in order to make the B arrangement 
conform to the system in which it terminates. If the 4 
circuit shunts, then the B circuit shunts. If the A circuit 
uses one relay for both line and supervisory work, the trunk 
circuit must conform to the system at hand and be able to 
handle two signals and light and extinguish them accord- 
ing to the accepted rules of operating. While the school 
dees not try to originate as yet, there are very many clever 
circuits designed which would do credit to the system in 
question. 

After the A and B circuits are mastered the toll business, 


with its numerous ways of recording, switching and han- 
dling, is considered. The switching operator, with manual 


ringing and the B circuit, simply ending in a plug with one 
disconnect signal, so that the long-distance operator can 
ring any party in the large system automatically and selec- 
tively, are given a thorough trial in the laboratory. 

By visiting working exchanges the student by this time 
has formed a conception of what the telephone business is 
to be and is ready to appreciate some of the problems con- 
nected with telephone engineering. He is, in the eves of the 
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faculty, now ready to appreciate the chief inspector’s desk 
and operate it. To test out and find trouble in the cables and 
to measure quantities of any kind. He can appreciate the 
comparative advantages of different systems and apparatus. 
[t is believed that with a foundation as outlined he is 
ready to study the loading coil, the tapering coil, the effects 
of reflection, and the effects of inductive disturbances of 
different natures as well. With this foundation aud the 
other training in electrical engineering a student will soon 
pass the degree of apprenticeship in any manufacturing or 
operating company. 

In the Purdue laboratory there is a 100-pair Roebling 
cable 300 feet in length, arranged to accommodate pairs in 


series. It affords six miles of line capacity and offers op- 


portunities for measuring capacity, finding faults, ete. 
There is also a Kellogg switchboard cable, twenty pair, 500 


feet long, through which tests are made, such as ringing and 
transmission. For ringing purposes there is a generator, 
giving alternating current at twenty cycles; also pulsating 
current for selective ringing and sixty cycles alternating 
current from the electrical laboratory. A switchboard fur- 
nishes any battery potential needed from two to IIo volts. 
Two large sound-proof booths give room for the various 
wall and desk sets and the various switch-hooks. Strom- 
berg-Carlson, Kellogg, Swedish-American and Bell trans- 
mitters are mounted and end in binding post terminals, so 
that tipped cords may be used. All manner of induction 
coils may be compared by means of special switches without 
changing a connection. On the tables are relays, suspended 
operators’ transmitters, head telephones, cords, plugs, jacks 
and keys for the arrangement of common or local battery 
circuits. Overhead is suspended the order wire, the trunk 
wires and power wires, with ends tipped so that rapid con- 
nection may be made with any jack or relay post. The 
subscriber is placed in one booth and his line is run through 
a certain length of lead cable and switchboard cable to his 
line signal apparatus on the table. On the table is connected 
the complete cord circuit of the system being tried, and the 
jack of the outgoing trunk to the other exchange. When 
the call comes in the line signal and auxiliary signal both 
light, the night bell rings and the A operator plugs in, find- 
ing a number wanted in the other exchange. He depresses 
the order button and tells the B operator in the distant part 
of the room the number wanted, and B tests, and if not 
busy rings up the subscriber in the other booth. A test is 
made of the transmission value of the circuit and if a con- 
denser is missing or a wrong connection made the defect is 
readily observed when trying to talk or to observe signals. 
The student finds in this system an excellent chance for 
learning quick methods of trouble finding. 

In addition to the complete line of Kellogg apparatus and 
the Stromberg-Carlson apparatus, there is a common battery 
switchboard of the Bell type, operated by the Central Union 
Telephone Company. ‘This gives the student opportunities 
of studving three great systems in their detail, for these 
companies have given the school advice, knowledge and 
consideration that money could not buy. 

The latest addition to the laboratory is a fully equipped 
four-party exchange, 1,000 lines ultimate, the courtesy of 
the Automatic Electric Company. This wonderfully human 
device is in the hands of the advanced student, while class 
work is devoted to the study of the circuit in all its details. 
\ fifty-volt storage battery furnishes the power, so that at 
all times the visitor and the student may see the unfailing 
speed of operation. This valuable acquisition to the labora- 
tory is much appreciated, as it gives the student an oppor- 
tunity of observing both manual and automatic methods of 
operating. 

There may be seen also the Clark automatic dial and se- 
lector, so arranged that parties may be called at will. There 
are special Ericsson receivers, the Kellogg high-resistance 
transmitters, the standard condensers, galvanometers, 


bridges, resistance boxes, voltmeters and milli-ammeters an: 
such other instruments as are necessary in the equipment « 
a modern telephone laboratory. 

One year has passed since the organization of the tel 
phone engineering department, and the results go to proy 
that Purdue has made no error in realizing the importan 
of telephony. There are more requests for efficient m¢ 
than the school can meet. These demands have come fro: 
far-off places, too, showing that the necessity of such 
movement is not a local condition. 





TELEPHONE NEWSPAPER. 


One of Bellamy’s boldest conceptions was his idea of 
speaking, singing, lecturing and concert giving ‘“‘newspa 
per.’ He dreamt of the time when people would no long 
go to the printed newspapers for their day’s news, but 1 
the telephone receivers. This fancy has been actually real 
ized in Budapest, Hungary, where a telephonic daily has 
been in active operation for some time. 

Budapest’s telephone “newspaper” is called the “Telefon 
Hirmondo,” or the ““Newsteller.” It is no mere fad or toy 
[t is a great journal, with all the equipments—save type, ink 
and paper—of a first-class newspaper. Every day it speaks 
all the day’s news to upward of 7,000 subscribers in their 
homes or offices. It is one of the most interesting specialties 
of modern Budapest, a bright, lively, up-to-date town of 
700,000 inhabitants. In telephonic enterprise Budapest has 
beaten the world. 

Every day, from 8 in the morning to 11 at night, the 
‘*Telefon-Hirmondo” is busy sending the news of the world, 
hot from the wires, into its subscribers’ homes. In the edito 
rooms six ‘“‘stentors,” or speakers, with strong, clear 
voice, speak the “copy’—carefully edited news of all sorts, 
telegrams, theatrical criticisms, parliamentary and exchang« 
reports, speeches, news from the law courts, the markets, 
tid-bits from the local and Vienna press, weather forecasts 
and so on—into the transmitters. 

At definite hours, concerts or the performances of the 
royal opera of the Municipal Operetta theater are to bi 
heard through the ear tubes. Eminent preachers, speakers 
or actors tell their stories to enormous audiences scattered 
over the city. A list of strangers’ arrivals, the correct 
astronomical time and a list of amusements are among the 
many features of this marvelous institution. 

The exact time for each of the news items is strictly regu- 
lated, and is announced to the subscribers every morning. 
Thus, each subscriber need only listen to the news that par 
ticularly interests him, and can always be sure of hearing it 
at the predicted minute. In case, however, of particular) 
important news coming to hand, it is immediately announced 
and special alarm signals are rung. 

Here is a typical daily program with the exact time for 


rial 


each news item: 

9 a. m.—Exact astronomical time. 

9:30 to 10 a. m.—Reading of program of Vienna and for- 
eign news and of chief contents of the official press. 

10 to 10:30 a. m.—Local exchange quotations. 

10:30 to 11 a. m.—Chief contents of local daily press. 

11 to 11:15 a. m.—General news and finance. 

11:15 to 11:30 a. m.—Local, theatrical and sporting news 

II :30 to 11:45 a. m.—Vienna exchange news. 

11:45 to 12 m.—Parliamentary, provincial and foreign 
news. 

12 m.—Exact astronomical time. 

I2 to 12:30 p. m.—Latest general news, parliamentary, 
court, political and military. 

12:30 to I p. m—Mid-day exchange quotations. 





I think TELEPpHoNy is the finest magazine of its kind 
current. Would not miss a number for twice the price }' 
costs.—Jas. J. Gemmill, Cleveland, O. 
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ARTICLE IX. 


Exchange systems are divided into three principal di- 
visions—viz., complete local battery, complete central en- 
ergy, mixed central energy and local battery. For a long 
time it was a disputed point whether or not the best results 
occurred from complete central energy, but experience shows 























FIG. i. 


that it is more flexible, more efficient, rapid and economical 
to maintain than either of the other two. It is true that 
the high talking efficiency of the local battery is not obtained, 
but it must also be remembered that the talking is uniform 
and never reaches the low point usually reached in the local 
battery systems. A series of tests on a similar system shows 
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FIG, 2. 


average efficiency of the transmitter at the sub-station 
cghty- -seven for common battery and only twenty-nine 
local battery; the test was made for talking efficiency 
‘s well as current supply. The facts as to its flexibility, 
economy and rapid service are too well known to be dis- 
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puted by any one acquainted with them. We may therefore 
conclude that the complete central energy has come to stay. 

On entering the building of a central energy board the 
first thing we meet is the cable runway, shown in Fig. I. 
The cables are usually 300 pair and proceed thence to the 
main distributing rack shown at A in Fig. 2. Here they 
subdivide, for convenience, into two sections of I50 pairs 
each, are spliced to another short piece of cable made of 
the same gauge of wire and insulated either with flame- 
proof or silk and cotton insulation; this is carefully taped up 
and painted with two coats of shellac, after being laced on a 
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FIG. 3. 


form for distributing the pairs to their proper terminal 
points or punchings, where they are soldered in place. This 
forms the line half of the main distributing rack, the other 
half consisting of the arresters, as shown in Fig. 3. These 
consist of three parts; the heat coil for protection from 
sneak currents, the carbon blocks for protection from light- 
ning, the alarm for notifying the attendant when a heat coil 
is blown. 

The action of the heat coil is as follows: When a sneak 
current comes in over the line the passage of the current 
through the wire produces heat, caused by the resistance or 
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retardation of the wire, and melts the fusible alloy which 
holds the two parts of the coil together, and the springs 
exerting continually a slight pressure on the ends, pull the 
coil asunder, opening the circuit and permitting the unde- 
sirable current to flow to ground, thereby protecting the ex- 
change. A close observation of the figure will make the 
action clear. The lightning part of the protector takes ad- 
vantage of the fact that lightning will not go through re- 
tardation if another path to ground is provided, and always 
prefers an air space, especially if provided with points. In 
order to meet these conditions two carbon blocks, with un- 
polished inside edges, are used and between these blocks a 
piece of silk or mica is placed, thus permitting the lightning 
to pass off from the numerous particles of carbon through 
the mica or silk to ground. The balance of the carbon 
should be polished and shellaced. The action of the alarm 
is easily seen from the figure, the circuit being closed by the 
moving parts being released or a heat coil being blown. 
The latest arrester has an extra attachment in the form of 
a slipper jack, so arranged as to permit tests being made 
between the arrester and the sub-station and between the 
arrester and the switchboard by one movement and one 
plug without extracting the heat coil. The connection be- 
tween the arrester and the cable is made by means of duplex 
jumper wire, the insulation being flame-proof. From the 
arrester the wires pass in office cable, neatly arranged, to the 
intermediate rack, where they again terminate on strips of 
punchings in rows of twenty each, all connections being 
soldered. The main object of this rack is to permit of chang- 
ing a subscriber’s position on the board without altering his 
number. This is found very convenient, especially in large 
exchanges, enabling the service manager to balance up the 
operators’ work as nearly uniform as possible for all oper- 
ators’ positions. The connection between this and the an- 
swering jack is made by means of triplex flame-proof wire. 


The relay rack shown in Fig. 2 is designed to hold all the 
line relays of the exchange, one for each subscriber’s line, 
and is wired in smal! cables to the intermediate rack. In 
local battery exchanges the relay rack is unnecessary and 
the drop or indicator takes the place of the lamp. In mixed 
systems the relay rack is retained, together with the lamp or 
visual signal for calling, and a local battery is used at the 
sub-station for talking, the exchange battery being used for 
signaling purposes only. In some systems it is also used for 
supervisory signals. When the inefficiency of the local bat- 
tery systems began to be felt attempts were made to im- 
prove them, it then being considered impossible to work 
common battery successfully; the exchange drops were 
found to be a source of delay, as the operators had to push 
them up in place, doing so in many cases with a piece of 
wood. To overcome this mechanical devices were ar- 
ranged so that an operator by pressing a thumb-plate at the 
bottom of a strip of drops could put all or any one of them 
back in place. This proved to be a great help, but did not 
entirely meet all requirements. 

The self-restoring drop system was then introduced and 
proved a greater success. We have therefore five distinct 
systems and all of these are still in use in many exchanges, 
although it is only a question of a very short time before 
they will be replaced by the common battery. 

There is still another system, distinct from all others. 
I refer to the automatic. It is the writer’s opinion that the 
board that will eventually occupy the greater part of the 
field will be one having operators at the exchange or switch- 
board, but the work will be mechanical where it is now 
manual. The cords which have always been a bugbear to 
the telephone engineer will eventually be dispensed with. 
In order to do justice to all these several systems it will be 
necessary to devote some time to each, and it is the writer's 
intention to make them the subjects of subsequent articles. 














Ruhmer’s System of Light-Telephony. 

















Although Ernst Ruhmer’s system of light-telephony has 
been already described in these columns, the recent experi- 
ments conducted by the inventor have attracted such wide- 
spread attention that a recapitulation of what he has accom- 
plished should not be without value. For the information 
herewith presented we have drawn on an excellent paper on 
selenium prepared by Mr. William J. Hammer, to whom we 
are also indebted for two of the photographs herewith repro- 
duced. 

The vital part of Ruhmer’s apparatus is a selenium cell. 
Selenium is a substance varying in electrical resistance on 
exposure to light. Among the early investigators who 
endeavored practically to utilize this remarkable property 
was Alexander Graham Bell. Twenty years ago he devised 
his radiophone, in which a mica or glass diaphragm covered 
with a silvered foil was used to reflect a powerful beam of 
light upon a selenium cell placed in the focus of a silvered 
reflector. To the selenium cell were connected a pair of 
telephones and a battery. At the back of the silvered dia- 
phragm was a flexible tube and mouthpiece into which 
words were spoken. The sound waves causing the dia- 
phragm to vibrate sent pulsations of the reflected light upon 
the selenium cell, producing corresponding variations in its 
resistance and reproducing audible sounds in the telephone. 
Prof. Bell used this only over very short distances. 

In 1898 Prof. H. T. Simon of the University of Erlangen 
discovered that an arc lamp, the circuit of which was in 
proximity to a telephone circuit, was caused to vibrate very 


perceptibly. This suggested to him his interesting speaking 
arc by means of which he superimposed the sound waves 
produced by the telephone upon the circuit in which the arc 
was placed. He connected the lamp circuit with the sec- 
ondary winding of an induction coil, the primary circuit 
being connected with the carbon transmitter and a battery. 
The sounds thus produced originally were very weak; but 
by employing a suitable carbon microphone, the sound was 
reproduced to large audiences. . 

Conversely, the arc could also be used in conjunction with 
telephone receivers to receive sounds. 

Mr. W. Duddell of England has also made some most 
successful talking arcs. In his arrangement in the secondary 
circuit is placed a condenser, which prevents the lamp cur 
rent’s entering the induction coil, but allows the induction 
current in the transmitter circuit to pass without obstruc- 
tion; and this arrangement has the effect of greatly increas 
ing the sound. ; 

Mr. Ruhmer has ingeniously combined the apparatus o! 
Bell, Simon and Duddell and has successfully transmitted 
speech over a beam of light four and one-fourth miles in 
length. In his experiments he employed an arc lamp with 
a flaring arc six to ten millimeters long, using an E. M. F. 
of 220 volts. The current varied from four to five amperes 
at one to two kilometers, eight to ten amperes for three to 
four kilometers and twelve to sixteen amperes for five to 
seven kilometers, and the resistance of his selenium cell was 
120,000 ohms in the dark, this falling to 600 ohms in full 
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sunlight. For the transmitting end, Mr. Ruhmer employs a 
carbon transmitter and a battery superimposing waves on 
the are light circuit; and the beam of light is reflected to 
some distant point, where it is received by a parabolic 
reflector, in the focus of which is placed a selenium cell con- 
nected with a battery and a pair of very sensitive telephone 
receivers. Mr. Ruhmer has conducted extensive experi- 


to 500,000 ohms or more in the dark; and certain cells may 
be five to twenty times as good conductors of electricity in 














ARRANGEMENT FOR SPEAKING IN TWO DIRECTIONS. 
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ments both by night and by day, and even during fog and 
rain, on the Wansee, near Berlin. 

Doubtless many readers remember the interesting experi- 
ments made by Mr. Hayes at the electrical exhibition held in 
Madison Square Garden in May, 1899, in which music was 
transmitted over a beam of light. At one end of the garden 
was placed a telephone, before which a cornet was played, 
causing waves of current in the telephone circuit to be super- 
imposed upon those in a neighboring arc light circuit. The 
light rays from this arc lamp were reflected across the garden, 
where they were received in a parabolic reflector in the focus 
of which was a glass bulb containing filaments of carbon. 
This bulb was connected to a pair of ordinary phonograph 

















THE 


RECEIVING INSTRUMENT. 


listening tubes. The varying light which fell upon the car- 
bon caused variations of temperature inside of the glass 
bulb, which produced the original sounds in the listener’s 
ear. A bulb simply coated with lamp black and containing 
nothing but air would answer the purpose just as. well. 


Sclenium cells may vary in resistance from 2,000 ohms 























RECEIVING STATION. 


light as in dark; and in the case of the Ruhmer cell used in 
the Wansee experiments, will have 200 times the conduc- 
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STATION ON THE OUTSKIRTS OF BERLIN. 


tivity in light that it has in the darkness; and the ratio may 
be even higher. 
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Ruhmer’s latest type represents probably the most import- 
ant development which has been made in the selenium cell, 
and it has now become most stable and responds most rap- 
idly to variations in illumination. He employs two copper 
wires, wound spirally side by side around a cylinder of 
porcelain, which, after the wires have been covered with 
selenium, is placed inside of a globe, which is exhausted. 
The cylinder is mounted with a butt similar to an Edison 


incandescent lamp, and resembles a candelabra lamp. This 
makes a most convenient method of handling the cell; and by 
keeping it from the air the disadvantages inherent in all cells 
heretofore have been very largely done away with. An- 
other form of Ruhmer cell consists of two fine platinum 
wires wound on a glass cylinder one and one-fourth inches 
long and three-fourths inch in diameter; the wires, which 
are one-thirty-second of an inch apart, are coated with 
selenium.—Scientific American. 
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The Bell representatives have claimed the credit for the 
good showing which the United States makes in the use of 
the telephone in comparison with other countries. The truth 
is, however, that since the advent of Independent telephony 
the number of telephones has increased from under 600,000 
to 4,000,000 as a result of the improved service and a re- 
duction of rates, in the majority of cases to one-half of the 
Bell charges before competition. The Independents can, 
therefore, rest content in the knowledge that the abnormal 
growth of the number of Bell telephones since 1894 is solely 
due to the fact that the Bell company was compelled to cut 
rates and give free service in many cases to meet competi- 
tion. The result has been that Bell records include a very 
large proportion of unprofitable and ‘“dead-head” stations, 
whereas, notwithstanding their low charges, all the Inde- 
pendent companies can show a satisfactory profit, because 
their records comprise none but bona fide paying sub- 
scribers. 

We may well ask why, if the low rates of the Independent 
companies are remunerative, are not the Bell cut rates equal- 
ty so? The answer is that the monopolistic method of the 
3ell company is fatal to low rates. It has not yet been 
found possible to control all the local telephone business of 
a large country from one central point, and at the same time 
give the subscribers low rates and satisfactory service. The 
success of the Independent exchanges in the past is due to 
the fact that each company serves only a comparatively 
small area, and is controlled by citizens residing in the 
locality; therefore it has a freedom of action to meet the 
needs of the people and an economy of management totally 
foreign to the Bell company, who in all its dealings must 
consider first the wishes of the governing authorities. 

Not only in the United States, but in all parts of the 
world it has been found that low rates only exist where the 
business is confined to a small area under local control. On 
the contrary, where the service is in the hands of the state 
or a monopolistic company, involving a highly centralized 
system of control, high rates and an unpopular service is the 
result. 

In order to demonstrate the truth of this statement, and 
further, to enable those interested in the subject to make 
a comparison of the world’s telephone rates and the various 
systems of charging for service, the following information 
regarding other countries will no doubt prove useful: 

STATE-OWNED SYSTEMS. 

Austria.—Population, 23,895,413. In Vienna the rate 
is $40.90. Elsewhere an installation fee is charged of $20.25 
for distances not exceeding 550 yards, and $4.00 for each 
110 yards beyond that up to 934 miles, to cover the cost of 
line and instrument. The annual rental, apart from the 
entrance fee, is $20.25 for any distance up to 93% miles. 
This rate, however, is doubled in all places of public resort, 
such as clubs, hotels, etc. Payment of the installation fee 
may, if desired, be spread over a period of five vears. Gov- 


ernment offices obtain a reduction of fifty per cent, and sub- 
scribers using their telephones only six months in the year 
have the same privilege. The public call office fee is four 
cents for three minutes’ conversation. 
Belgium.—Population, 6,500,000. Belgium was original- 
ly exploited by the International Bell Telephone Company, 
but in 1895 the local and long-distance telephone service be- 
came a state monopoly. For telephone purposes the country 
is divided into seventeen zones or districts, within each of 
which local subscribers are entitled to free communication. 
The rates are, for grounded circuits: In Brussels and Ant- 
werp, $48.25; in Charleroi, $38.60; in other towns, $32.81, 
or $28.75 on a three-year contract. For metallic circuits an 
increase of fifty per cent is made on these charges. It is, 
however, fair to say that these rates do not apply to one 
town, but cover all points within the zone, which often com- 


prises two or more towns of considerable size. The Brus- 
sels zone measures fifteen miles by eight miles; the Ter- 


monde-St. Nicholas-Alost zone sixteen miles by thirty miles; 
the Ostend-Bruges zone twenty-seven miles by _ twelve 
miles. 

France.—Population, 38,343,000. French telephone sub- 
scribers must purchase their own instruments, in addition 
to which they pay the following rates: In Paris, $60.0 
in Lyons, $58.50; in other cities of over 25,000 inhabitants, 
$39.00; and in smaller places, $29.50. With the exception 
of Paris and Lyons, subscribers must contribute toward th« 
cost of their line at the rate of $2.66 per 110 yards of single 
wire. In Paris and Lyons, should any special difficulties 
be encountered in constructing the line, the subscriber must 
defray the extra cost, plus five per cent. Maintenance of 
instruments is charged for at the rate of fifteen per cent on 
their value, with a minimum charge of $1.00 per annum; 
and beyond the city limits the cost of transportation and the 
inspector’s expenses must be paid by the subscriber. In 
places of public resort the rental is increased fifty per cent, 
while government connections and municipalities obtain a 
reduction of fifty and twenty-five per cent, respectively. 
The public call office fee is 9 cents in Paris and 5 cents in the 
provinces for local conversations. 

7ermany.—Population, 52,000,000. Prior to 1901 a uni- 
form rate of $36.53 per annum for any distance up to tw 
miles 1,480 yards was charged by the German Postal De- 
partment, but on April 1 of that year the following messag¢ 
rate system was adopted: Under 1,000 telephones, a fixed 
charge of $14.58 per subscriber per annum; up to 5,000 
telephones, $18.23; up to 20,000 telephones, $21.78; over 
20,000 telephones, $24.30; all plus the following charges 
for outgoing calls: first 500, $4.86; then $3.65 per 500 up 
to 1,500; then $2.43 per 500 up to 5,000, after whicli a 
payment of $2.43 covers an unlimited service. The local 
public call office fee is five cents. . 

Bavaria.—Although this is part of the German empire, 
the Bavarian Telegraph Department conducts ‘its telephone 
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husiness without interference from Berlin. The rates 
charged are $36.53 for one station and $18.27 for second 
and subsequent connections on the same line for distances 
up to three miles. Government and municipal offices have 
the privilege of a fifty per cent reduction. The local public 
call office fees are two cents to a subscriber, member of his 
family or employe; non-subscribers are charged five cents, 
but they can purchase books of fifty tickets for $1.00. 

Wurtemburg.—This is also a German state, but, like 
Bavaria, it controls its own telegraph and telephone sys- 
tem. The rates charged are $24.35 for one station, with 
one and three-quarter miles; and $12.18 for second and 
subsequent connections on the same line. The charge for 
local conversations from public call offices are, to subscrib- 
ers, two cents; to non-subscribers four cents. 

Switzerland.—Popuation 3,300,000. The Swiss govern- 
ment in 1895 adopted the message rate system of charges 
on the following scale: Fixed charges per subscriber, per 
annum, first year, $19.44; second year, $13.60; third year 
and thereafter, $7.80; all plus one cent per outgoing call. 
In one year the number of calls recorded were 535 per tele- 
phone; this would make the average cost of telephoning, in- 
cluding the fixed charges, first year subscribers, $24.79; 
second year, $18.95 ; third year subscribers and over, $13.15. 
\Whatever may be said in regard to these rates in smaller 
places, for cities of the size of Zurich, 157,000 inhabitants ; 
Geneva, 87,000 inhabitants; Berne, 75,000 inhabitants, this 
is the most rational and at the same time the cheapest serv- 
ice in the world. It has been alleged that the plant is cheap 
and inferior, but this is not so. As far back as 1895 the 
exchange in Zurich was equipped with a Western Electric 
multiple switchboard, with self-restoring drops and made 
in Chicago. The instruments consisted of granular carbon 
transmitters, mostly Western Electric ““Hunnings” type, 
and bi-polar receivers. The outside construction consisted 
of metallic circuits, more than half of which were in under- 
ground steel armoured, lead covered, paper insulated cables, 
drawn in iron pipes. 

Luxemburg.—Population, 250,000. The Grand Duchy 
ot Luxemburg, whose inhabitants are chiefly employed in 
agricultural pursuits, furnishes a good example of what 
may be done in rural communities. The annual charge 
within the limits of any town or village is $15.57 and this 
amount includes free intercommunication between all points 
of the Grand Duchy, which measures forty-four miles by 
thirty. Outside the limits of the local exchange the sub- 
scription is increased by $9.74 per five-eighths of a mile, for 
distances beyond, and in addition thereto the subscribers 
pay $19.45 per five-eighths of a mile towards the cost of 
building his line from the local exchange limits to his sta- 
tion. The public call office fee is 734 cents between all 
points. Subscribers have free use of the public call offices. 
The rates for calling non-subscribers to the call stations, 
by messenger, are 734 cents within the exchange limits; 
beyond the limits, 9% cents one mile; 1414 cents, 17 miles; 

greater distances, 4 cents per five- 


r 


Ig 4 cents, 34% miles; 
eights of a mile. 
his completes the list of European countries where the 


telephone service is a government monopoly, and it may be 


remarked that in those countries having a large population 
an! area, neither the rates or the service given are to be 
commended. While the rates in Austraia are lower than 
those of France and Germany, the facilities for communica- 


ti outside the large cities, are not good and the system 
has therefore not developed as it should. 

_ in Belgium the development has been very slow, there be- 
Inv only about 15,000 subscribers in the whole cquntry. 
This is due mainly to the bad service caused by the lack of 
metallic circuits. They are, however, gradually convert- 
ine the system from single lines; that of Brussels, where 
they have recently constructed over twenty miles of con- 
luits at a cost of $264,000, including ninety-two 200 pair 


cables, being almost completed. In France the rates are 
high and the service generally unsatisfactory and unde- 
veloped. The custom of requiring the subscriber to fur- 
nish his instrument and select any of the numerous types 
which have been approved by the government, results in 
a lack of uniformity of efficiency which in itself is 
fatal to good working. 

In Germany the rates are relatively higher than those of 
countries where state ownership does not exist. Ow- 
ing to the centralized management of the German Telegraph 
Department, nothing, however trivial, can be done in any 
town or village in that large territory, without permission 
first being obtained from headquarters in Berlin. Local re- 
quirements are ignored and small communities requiring a 
telephone service must guarantee the department against 
loss. Notwithstanding these facts, however, the develop- 
ment in large cities has been considerable, as the following 
statistics will show: Berlin, 60,000 subscribers ; Hamburg, 
21,000 subscribers; Frankfort, 10,000 subscribers ; Dresden, 
9,000 subscribers; Leipzig, 9,000 subscribers; Cologne, 
8,000 subscribers. 

The fact, however, that the nine largest cities in the coun- 
try account for over fifty-two per cent of the total number 
of telephones proves the absence of development in the 
country districts and demonstrates the fact that state con- 
trol of the local business is not of universal benefit to the 
community. 

Switzerland and Luxemburg are among the best tele- 
phoned countries in Europe in point of numbers, being: only 
excelled by Sweden and Norway. The  develop- 
ment in Switzerland and Luxemburg is due, first, to the 
small area to be served and, secondly, to the inducements 
which small towns and villages receive, to extend the use 
of the telephone. In these countries any village or local 
community may establish and manage its own local service, 
using its own buildings and operating it with its own em- 
ployes, simply paying to the state the ordinary tariff for 
the privilege of a junction with the general telephone sys- 
tem of the country. 

OTHER COUNTRIES, 

Norway.—Population, 2,250,000. Norway has the repu- 
tation of being the best telephoned country in the world, 
notwithstanding the fact that its industries comprise noth- 
ing but agriculture, forestry and fishing. Seventy per cent 
cf its total area is unfit for cultivation and twenty-four 
per cent is covered with forests. In the earlier years of 
telephony the International Bell Telephone Company en- 
deavored to obtain a monopoly of the service in Norway, 
but failed completely. Local exchanges were established 
by Independent companies and co-operative societies, to 
whom the development of telephony is exclusively due; 
they also connected with each other by means of long dis- 
tance lines, constructed and maintained at the joint ex- 
pense of the owners of the local systems interested, each 
retaining the whole of its receipts for long distance mes- 
sages. Owing, however, to the fact that several of these 
groups of local systems were unconnected with each other 
in 1895 the government acquired all the long distance lines, 
leaving the local systems in the hands of their owners. 
Municipalities have the right to establish exchanges or to 
license companies to do so. In Christiana (population, 
160,000) the rates are $21.62 for one connection, $16.23 
for second and subsequent connections; $7.11 for a second 
telephone on the same line. Beyond 1,650 yards an addi- 
tional rental of $2.00 per 550 yards is made. Subscribers 
requiring only six months’ service in the year are charged 


$16.23. Local call office fees are 214 cents per conversa- 
tion. In Trondhjen (population, 30,000) the system is 


owned and operated by the municipality, the rates being 
$12.18 for business, and $6.09 for residence connections 
within a radius of 1,650 yards. In Bergen (population, 
53,000) the municipality gave the franchise to a local com- 
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pany in return for a rebate on their rentals of 33 I-3 per 
cent. The charge to subscribers is $18.31 per annum, with 
no distance limit. Subscribers, however, must pay an in- 
stallation of $12.00 for their instruments, and where lines 
go beyond the city limits must pay the actual cost of build- 
ing the line beyond that point. The rates in other places 
are: Christianssand, $10.74 to $13.54; Christianssund, 
$12.08 to $17.57, also cost of telephone; Frederikstad, busi- 
ness $16.23, residence $13.34; Grimstad, one telephone 
$8.09, two telephones $12.08, three telephones $16.23, and 
an entrance fee of $13.54; other towns, $6.84 to $13.54 and 
cost of line and instrument. It will be noted that there is 
much in common between the Norwegian system and that of 
the Independent companies in the United States, more par- 
ticularly in regard to the rural telephone systems, hence 
the success of the latter as compared with “Bell’’ methods. 

Sweden.—Population, 5,500,000. ‘This country comes 
next to Norway in telephonic development, although half its 
population depends on agriculture for a living, eighty per 
cent residing outside the towns. In Sweden of late years 
the government has taken an important part in the develop- 
ment of the system, but its service and rates have been 
based upon the precedents of the companies whose ex- 
changes it found in operation. 

The first exchange in Sweden was that established in 
1880 by the International Bell Telephone in Stockholm at 
the rate of $43.28 per subscriber. In 1883 Mr. Cedargren, 
with the assistance of local capitalists, organized the All- 
manna, or, General Telephone Company, and established 
an independent service at $25.00 per annum, with an in- 
stallation fee of $13.55, payment of the latter being spread 
over five years if desired. By the end of 1884 he had 2,288 
subscribers, against 900 of the “Bell,” and moreover his 
company was paying dividends. In the same year the 
“Allmanna” company purchased the “Bell” exchange in 
Stockholm. Ultimately the government decided to acquire 
a monopoly of the long distance business, and in order to 
develop this they purchased the business of the “Bell’’ com- 
pany in the provinces and also established a competitive ex- 
change in Stockholm, with metallic circuits, at a rate $5.40 
below that of the Allmanna, in addition to giving free in- 
tercommunication within a radius of 43% miles. Tbe “AII- 
manna” did not, however, follow the “Bell” practice in the 


United States by cutting rates to meet competition. Mr. 
Cedargren simply notified his subscribers that all lines 


would be changed to metallic circuits, without cost to them, 
and that henceforth the free radius would be the same as 
the government’s, viz., 431% miles. At the present time the 
rates are: For unlimited service, the State, $21.62; “All- 
manna,’ $26.80. Two party lines: State (residences 
only), $16.21; “Allmanna,” $21.62. Three party iines: 
“Allmanna,” $16.21. These rates are all subject to an in- 
stallation charge of $13.54, payment of which may be 
spread over five years. The “Allmanna” has a message 
rate service for connections to its branch exchanges of 
$9.68 fixed annual charge, with an installation fee of $2.71; 
calls under this service are limted to one hundred per quar- 
ter, excess calls being paid for at the rate of 2™% cents 
each. 

The “Allmanna” has now over 30,000 subscribers, in- 
cluding about 5,000 outside the city; more than double the 
number of State telephones. In January, 1901, out of a 
total mileage of lines within the city limits of 16,369 miles, 
no less than 12,543 miles were underground. The dividend 
paid for the year 1900 was 8 per cent, the net profit earned 
being $85,320. The company has a reserve fund of $79,- 
650, and not long ago on the Stockholm Bourse the “All- 
manna” shares of $27.00 were quoted at $141.75. This is 
surely convincing proof of the success of Independent te- 
lephony in Sweden. 

Regarding other parts of Sweden, in 1892 there were 288 
state and 158 co-operative exchanges at rates varying from 


$6.09 to $16.23 plus the cost of line and instrument. Th: 
iatter have since been acquired and added to by the state, 
the rate charged being $13.65, with the following toll 
charges: Up to 60 miles, four cents; 60 to 150 miles, eigh: 
cents ; 150 to 360 miles, 13 cents; 360 to 540 miles, 20 cents; 
over 540 miles, 27 cents, for three minutes’ conversation. 

Denmark.—Population, 2,500,000. This country take 
third place among European telephone systems, and, lik 
Norway and Sweden, it derives its revenue from agricul 
ture. As in those countries, the telephone service has been 
developed mainly by independent local companies and co- 
operative societies. The state owns and operates the long 
distance lines, and it also reserves the right to control th: 
rates. The local systems are in the hands of Independent 
companies. The largest exchange is that of the Copen 
hagen Telephone Company, which has nearly 16,000 sub- 
scribers. The rates which cover the whole island of Zea- 
land measuring 80 miles by 60 are: Business, $32.40 to 
$48.60 ; residences, $27.00. It will be noted, however, that 
the absence of competition has prevented the low rates en- 
joyed by the capitals of Norway and Sweden, and, further, 
the comparatively high rates are to some extent due to the 
fact that the Copenhagen company is the successor to 
the International Bell Telephone Company, whose system 
it purchased in 1882. In the smaller towns the rates 
vary from $9.50 to $21.60. In Copenhagen the public call 
office fee is four cents within the city limits, and nine cents 
with any part of the island of Zealand. Books of ten four- 
cent tickets may be purchased for 27 cents, and there is 
also a flat rate of $10.80, which covers the free use of all 
call offices for local conversations. 

Finland.—In Finland the telephone service is provided 
by Independent companies and co-operative societies. In 
the capital Helsingfors (population, 65,000), and also in 
Abo and Wiborg, there is competition between local com- 
panies and co-operative societies. The company’s rates 
are: In Helsingfors, $24.50; in Abo, $21.60, and in Wi- 
borg, $15.60. The rates for co-operative telephones are: 
In Helssingfors, $14.40, plus a charge of $36.00 for line and 
instrument; in Abo, $11.60, plus $36.00; in Wiborg, $9.75, 
plus $36.00. In the smaller towns the rates are the same 
as those of Wiborg. 

Holland.—Population, 5,250,000. In Holland the long- 
distance service is provided by the state. The local sys- 
tems in Amsterdam and Rotterdam are owned and oper- 
ated by the municipalities. In Amsterdam under the 
regime of the International Bell Telephone Company, which 
in 1881 was acquired by the Netherlands Bell Telephone 
Company, a local association, the rates varied from $47.27 
to $100.00. Now they are $36.00, plus an installation fee of 
$10.00. Hotels and places of public resort are charged an 
additional $10.00 per annum. In Rotterdam the rate is 
$30.00 for a distance of 3% miles, instead of $47.27 for- 
merly charged by the Netherlands Bell Company. It may 
be stated that the latest accessible figures for Amsterdam, 
to January, 1899, show a surplus, after paying working ex- 


penses and providing for old age pensions, of $64,670, 
which was expended, as follows: 

I I soa ake Ab aes 6 i ohana $11,518 
I OE cus vk ene re saebaee eae 15,497 
Past tato mummatipal trensury.... . ... 0. ..02cees0 19,480 


Net profit used for construction, thereby reducing 
bonded indebtedness 


The capital expended up to that date was $467,260. 

The Rotterdam system, for the year 1897, showed a sur 
plus of $27,111, with a capital expenditure of $312.1°%. 
The Netherlands Bell Telephone in a number of towns, at 
rates varying from $16.23 to $24.14. Elsewhere the bust 
ness is conducted by Independent companies and private 
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enterprise, the charges ranging from $12.00 to $14.00 per 
annum. 

Italy.—Population, 32,000,000. In Italy the local sys- 
tems are operated by Independent companies. In Rome 
there is also a co-operative exchange, which provides serv- 
ice at $26.89 per annum, the company’s charge being 
$32.72. In the provinces the rates are: Naples, Palermo, 
Milan, Genoa, Venice and Turin, $38.96; in the last named 
city there is also a special rate of $31.18 for doctors, drug- 


gists and residences; in Florence, Bologna and Leghorn, 
$31.18 to $38.96; in Messina, Padua and Brescia, $27.27 
to $35.05; in Verona, Bari, Parma and Vicenza, $29.22; in 
other towns, $13.64 to $23.38. 

The maximum local tariffs are fixed by the government, 
but with the exception of Venice, Turin, Genoa and Milan 
they have not been adopted for the reason that they are 
prohibitive and cannot be obtained. The government owns 
and controls the long distance lines. 

(To be continued.) 
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* The power vested in this association to assist in establish- 
ing a uniform method of conducting the telephone traffic 
in this state is the very germ of its strength and vitality. 

Exchanges have existed and flourished without the sup- 
port of this body, but no exchange can presume to achieve 
ultimate success without outside connections. It is, how- 
ever, only with the construction of these metallic toll sinews 
that we realize the benefits and assistance of our fellow- 
workers, and of the strength that exists in our whole fabric 
when strongly welded link to link. Our success or failures 
are reactive upon all alike, and we must act uniformly and 
harmoniously would we derive the full benefits of our or- 
ganization. It is with this feeling that I solicit your con- 
sideration and co-operation, that I present my plea for uni- 
formity. 

In the requirements of toll service we all acknowledge 
that we should have the best of line construction and of 
apparatus. The fact that many of our earlier lines and 
of those now operating are not up to the modern standard, 
and instruments that should only be used for local work are 
expected to fulfill the requirements of good toll service, 
should bring us to a vigorous awakening to the need of a 
general betterment of modern metallic construction and 
standard toll apparatus. 

Do we build our lines heavy enough, of sufficient capacity 
to accommodate the demands of service? Are we actually 
creating a use and demand for our service by a penurious 
belief that a single line should do double or triple service? 
With your pole line constructed perceive the small relative 
cost of an extra circuit or two, and of the increased utility 
and value where prompt service is obtainable. 


The larger exchanges must bear a responsible burden by 
using apparatus specially designed for toll service; many 
a temporary makeshift should be substituted by such ap- 
paratus as will permit the toll operator to devote her best 
energies solely to a work where minutes and seconds have 
a higher commercial value than in any other part of the 
exchange. 

In the larger exchanges it is vitally important that a 
practical and uniform system must be inaugurated and 
actively maintained by competent and alert management—a 
man.gement to plan and regulate all local exchange and 
toll rates; a management for maintaining prompt and effi- 
Clent repairs on apparatus, to insure toll lines their proper 
preference on outside trouble; a competent supervision for 
Mai aining a thorough system, securing accuracy, econ- 
omy ind speed in the disposition of this service. 

Tl: devisement of a perfect system for the practical and 
economical handling of toll business is the vital question 
lor \our immediate thought and your immediate action. A 
system to be effective and satisfactory must be governed 
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by certain fixed rules, which obviously must be clear, con- 
cise and readily applied in practice. We must first deter- 
mine upon a basis for our tariff charge. In the past almost 
every concievable plan has been suggested. The Bell rates 
were originally established to meet the competition of the 
Western Union; later they were based upon a fixed rate, 
with the mileage determined from the railroad distance be- 
tween stations; this was a compromise between the mileage 
based on pole line and the air line distance, both means be- 
ing deemed unfair at the time of its sparsely constructed 
lines. We have seen many Independent companies estab- 
lish a fixed rate to this station and to that, a rate out of all 
proportion to either the cost of the line or the distance trav- 
ersed; but when remote stations were cut through for serv- 
ice and these stations multiplied, it brought about conditions 
which can only be relieved by some general action, working 
equitably and harmoniously with all interests involved. 

Let us, therefore, drop our primitive methods at once; 
let us demand that this association establish a state traffic 
committee, with power sufficient to put into operation at 
once a practical system, a system that will remove any obso- 
lete and antiquated methods and set us aright on the road 
which by the traffic conventions of the American Bell Tele- 
phone Company, the large Western toll line companies and 
traffic associations, have proved to be the best. We are not 
pioneers in this field, hence let us profit by the costly experi- 
ence of others. 

How, then, shall our rates be established? They must 
necessarily be based upon the distance traversed and the 
time consumed. Our unit of distance is naturally the mile. 
As the irregular, circuitous pole line affords no fair or prac- 
tical unit, we must take the air line distance, so readily com- 
puted by map. The limit of time would naturally be that 
period consumed in the ordinary conversation. If you have 
given any thought or observation to this matter you must 
know that the most suitable value is not five minutes, as 
most of us are now charging, but three minutes, the duration 
allowed by those of long experience and capable judgment. 

In the determination of the proper units the practice 
elsewhere should be considered. The rapid strides now be- 
ing made in extending toll service will shortly carry us be- 
yond the bounds of our own and even adjacent states, and 
our rate should be so carefully selected that when we ex- 
pand to interstate traffic the rates and apportionment will 
harmoniously attune. 


In California a rate of fifteen seconds has been introduced 
and has educated the people to rapid use of service and also 
has proved quite successful. One minute rates have been 
established, but failed, through no defect, however, of the 
rate itself. The rates now in general practice are based 
upon the schedule prepared by the American Bell Telephone 
Company at its rate convention, when the rate conference 
determind upon the use of one-fifth of one cent per mile per 
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minute; this would equal three-fifths of one cent per mile 
for a three-minute conversation. Some of our traffic asso- 
ciations in the West have determined on two-thirds of one 
cent, or an increase of one-fifteenth. 

It was not more than four years ago that the Bell com- 
pany changed from a five to a three minute basis; since 
then the Independents have rapidly fallen into line, and it is 
now generally conceded that this three-minute period is fair 
and satisfactory. In applying this rate to short local lines 
you probably perceive that a fixed sum of say ten cents must 
be the minimum charge for five miles or under, and that in 
every case where fractions exist the rate is made to the near- 
est multiple of five. In the establishment of a fixed rate 
provision might be made for a special rate for night and 
Sunday service upon all toll calls amounting to not less than 
twenty-five cents. Overtime should be charged for in every 
instance, for it is a grave injustice to default in excess time 
where it works to the injury of all companies involved. 

The rate determined, a method of application to practice 
will be supplied to the stations and companies in need of 
the same. An accurate and comprehensive map, suitable 
for this work, must be determined upon. (The United 
States Post Road Map is just the thing and is easily ob- 
tained.) With the list of actual connections distinctly set 
forth thereupon and the transfer stations properly designat- 
ed, it is with greatest ease that the pre-determined scale 
is applied and the rate instantly secured. Rate sheets from 
any to every other station can now be freely supplied to 
minor stations. In its application you may deem it wise 
to limit the minimum charge to ten cents, and to grant local 
exchanges privilege of establishing special rates for dis- 
tances of twenty-five or fifty miles; providing, however, 
that the traffic scale shall affect all regular toll service either 
originating or terminating outside of the radius prescribed. 
In all cases where competitive rates exist and a reduction is 
necessary between certain points, some general rule must be 
established. 

Having determined upon a uniform and practical method 
of determining rates, it now devolves upon us to apportion 
these rates equitably among the parties whose stations and 
lines have produced this value. The method now in generai 
practice, both by the Bell and Independent companies, is to 
erant to the emanating station a certain commission on the 
toll charged; the balance after such deduction is to bé 
divided pro rata in proportion to land air-line mileage trav- 
ersed between points of origin, transfer and destination. 

Some plan of general and rapid settlement is now nec- 
essary. Any two stations can readily effect a settlement 
for traffic from one to the other, and this they should do, but 
it is a most impractical task for any company to adjust its 
accounts with every other company without the assistance 
of some traffic exchange or clearing house. Each company 
should report promptly upon proper slips, and reports sup- 
plied by the clearing house for all business between con- 
necting companies to be checked, corrected and the balances 
adjusted and settled by draft. This system, when estab- 
lished and invested with proper authority to perform the 
functions of a clearing house, is exceedingly simple. Let 
our records, books, checks, slips, scales, maps and our meth- 
ods be made uniform, and our toll proposition will develop 
amazingly in simplicity and value. We need the most care- 
ful guidance to build strongly and to build well, and we 
need at once assistance that will produce a uniformity of 
practice in this most important field of toll service. 

If, then, as I have shown, all that good toll service implies 
is so vitally dependent upon the guidance of a competent, 
experienced traffic committee, our policy is clear. We must 
act at once and secure such plan as will bring us immediate 
relief. 





One could not ask that TELEPHONY be much better.— 
John A. Diffey, Cotton Plant, Ark. 











S. B. Alexander, Jr., is one of the well known electrical] 
men of the South. Mr. Alexander was born in Charlott: 
October 14, 1876, and attended Horner’s Military school ; 
Oxford, N. C., preparatory to entering the North Carolin: 
Agricultural and Mechanical college at Raleigh. From 
this college he graduated in the class of 1896, after which 
he accepted the position of electrical engineer for the Char 
lotte Machine Company, remaining in this position until 
1900, when he founded the S. B. Alexander, Jr., Company, 
of which he is the president and general manager. Under 
Mr. Alexander’s management the company has prospered 





S. B. ALEXANDER, JR. 


until it now ranks as one of the largest electrical and tele- 
phone supply houses of the South. Mr. Alexander is an ex- 
pansionist, at least as far as business is concerned. The 
company’s customers extend throughout the South, Soutli- 
east and Southwest country, and it enjoys, in addition, a 
fair export business. Personally our subject is a man 0! 


engaging manners, and is widely known throughout the 
South. He is an untiring worker and has made man) 


friends in the telephone field. 





Articles of incorporation for the Mexican Telegraphon: 
Company were lately filed in Washington, D. C. The seed 
pose of the company is to purchase, — manufactui 
and sell all kinds of electric, magnetic and electro-magaetic 
devices. The capital stock is $1,000,000, and the incor 
porators are Edward M. Creecy, Harry B. Mason and Ed 
win C, Clark, all of that city. 
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In our telephone system we have several kinds of repeating 
coils. Some of them are large and very heavy, and others are 
small and light in weight. I have found that with the larger re- 
peating coil, with a 1,600-ohm ringer in the secondary side, the ordi- 
nary ringing generator current will ring the bell as well as it 
straight ringing were done. ‘Then, if the smaller coil is placed in 
the circuit instead of the larger coil, the generator current will not 
ring the bell, nor can the fingers dampened detect any induced 
current. What is the cause of this great difference? I have noticed, 
however, that the smaller coil gives better transmission. What is 


the reason for this? Explain the action of repeating, or trans- 
forming. What advantage is there in having repeating coils and 
keys, so that the repeater may be cut in when all the lines are 
metallic? Our lines are all metallic, yet all the cord circuits have 


repeating coils available-—E. D. C. 

This question brings out the effect of “frequency,” and 
we shall attempt its explanation. An alternating current 
starts at zero, rises to maximum value; then returns to zero; 
then rises to a negative maximum, returning to zero, where 
it started from. ‘This is called a period, which is time in 
seconds that it takes to complete a cycle or to return to 
zero after attaining a maximum positive and negative value. 
The number of these periods per second is called the fre- 
quency of the current. In practice one often hears of an 
alternating machine having 16,000 alterations per minute, 
which is to say that it completes 16,000 half periods in one 
minute of time. Suppose that the alternator has eight poles 
and the armature revolves 2,000 times a minute, it is plain 
that the current alternates 16,000 times. But 8,000 of these 
alternations have a positive value and the other 8,000 have 
a negative value, and as it takes one of each combined to 
make a period or cycle we have but 8,000 cycles per minute. 
Thus 8,000 cycles per minute means 133 I-3 cycles per sec- 
ond, which, according to definition, is the frequency of the 
current. Suppose that the alternator has eight poles and 
1unning at rate of g00 per minute, then we have 7,200 alter- 
nations, which are half periods, or 3,600 periods per minute. 
In this example 3,600 cycles per minute is sixty per second, 
and the alternator has a frequency of sixty. The ordinary 
ringing generator has two poles and runs at a speed of 1,200, 
or 2,400 half periods per minute, or 1,200 complete periods 
or cycles, which gives a frequency of twenty. The fre- 
quency of the ringing generator is an important matter, if 
one cares to understand all the workings of selective ring- 
ing, 

The ear will detect sounds having frequencies of from 
16 to 20,000. The telephone receiver is not so sensitive as 
the ear and will only record a sound of 5,000 periods. The 
voice has a range of frequency of from 30 to 3,000. It is 
the higher harmonics that give the distinction between 
sounds, which means articulation and intelligibility of speech. 
So if we wanted to talk from one place to a very distant 
place it would be necessary that not only the fundamentals 
or the lower frequencies, but the higher frequencies or har- 
monics shall be at the receiving end in the same shape and 
form as they are at the transmitting end. But, unfortu- 
nately, they do not, and as a consequence long-distance tel- 
ephony is limited, and the very best of conditions are neces- 
sary to give good transmission over one thousand miles. 
This is due to the fact that the capacity of the line acts dif- 
ferently on the voice waves, proportional to their fre- 
quencies. The higher the frequency of the wave the more 
it is absorbed by the capacity. As the harmonics or the 





waves of high frequencies are therefore more susceptible 
to absorption than the lower frequency fundamentals, it 
follows that the waves of the voice arrive at the receiving 
end of the long line in a distorted condition, thereby de- 
stroying the intelligibility of the sounds. It is the province 
of the loading coils, called Pupin coils, to overcome the 
evil effects of capacity and allow the higher frequency sound 
waves to accompany the lower ones to the receiving end and 
thereby allow intelligible conversation at any distance. 
What is self-induction and what effect does it have on 
the different frequencies of the voice? Self-induction in- 
duces a voltage proportional to the frequency and the cur- 


. rent. From the definition the electric pressure in a circuit, 


which is due at that instant to self-induction, is proportional 
to the rate of change of magnetization set up by the current 
of that circuit. Frequency is but a rate of change of mag- 
netization, and therefore in the same coil the higher fre- 
quency sets up a higher pressure, due to self-induction, 
than the lower frequency, the impressed pressures being the 
same. With such coils in a long-distance line it can be seen 
that the higher the frequency the more intensified is the wave 
according to its frequency. As the harmonics are the 
higher frequencies, and the self-induction tends to intensify 
the waves in proportion to their frequency, it is plain that 
self-induction does just the reverse of capacity, and the 
two effects are nearly equalized. While one effect is try- 
ing to destroy the other tries to build up, and the waves pass 
throughout the circuit in the same form as that in which 
they started. Thus the increasing effect of capacity for in- 
creasing lengths of line are rendered harmless. 

It is upon this ground that there is justification in put- 
ting repeating coils in the toll cord circuits when every- 
thing is on a metallic basis. When the toll lines are in cable, 
such as submarine or underground entrance to the exchange, 
then the long toll lines have a little extra capacity added, 
which tends to muffle conversation. It is then that the inser- 
tion of the repeating coil in the cord circuit will add about 
the proper amount of self-induction to offset the capacity 
effect. In places of this kind the effect of the repeater is 
plainly noticed. 

A practical example of the different effects of frequency 
may be easily seen if one will take an induction motor, 
designed for 104 volts and a frequency of sixty cycles, run- 
ning at speed of 1,800 revolutions per minute, and attach it 
to the terminals of 104 volts, furnished at a frequency of 
133 cycles. Here we have the same voltage and the same 
motor, but with widely different results. The motor will 
simply run away—it would soon burn up. If. the motor 
had been designed for 104 volts and a frequency of 133 cy- 
cles, and had been attached to 104 volt mains, of a frequency 
of sixty cycles, the motor would barely run. This shows 
that, all things being equal, the output of motors has a de- 
pendence upon frequency. If this applies to induction 
motors, the same reasoning will apply to repeating coils. 

But first let us see why the sixty-cycle motor ran away 
when connected to a 133-cycle current. A formula may be 
used which will throw some light upon this. It comes from 
Jackson’s “Alternating Currents,” and is: 
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in which n’ is the number of turns in the primary, or, in the 
case of the motor, it would be the number of turns on the 
field; N, the induction or the number of lines of force 
threading through the field; 10°, which is the value of pres- 
sure in ©, G. S. units, and the square root of two multiplied 
by jj , multiplied by f, the frequency, composes the de- 
nominator. In this equation only two quantities are not con- 
stant, for the induction varies inversely as /, the frequency ; 
that is, if N is increased, then f decreases, or, rather, if f 
is increased, then N decreases, and vice versa. Suppose 
that E is 104 volts,, and f is sixty cycles; substituting these 
values in the equation, n’N has a value of about 50,000,000. 
Supposing that 300 turns is decided upon, then the number 
of lines of force will be 165,000 lines, which would possibly 
take a pole face of nearly two square inches area. Now let 
us look at the 133-cycle motor. If we substitute in formula 
104 for E, and 133 for f, we have a result like 22,500,000. 
This being a smaller result, the number of lines will be 
smaller, as also will be the number of turns. Taking 225 
turns, we have an induction of 100,000 lines. This makes 
the field core about two-thirds the size of a sixty-cycle ma- 
chine. If 133 cycles acting on a smaller machine with fewer 
turns and smaller fields produces the same effect as sixty 
cycles acting on a larger machine, with a greater number 
of turns, and greater field core area, and knowing that the 
pressuffe of self-induction is proportional to the rate of 
change of magnetization and that a greater magnetization 
can come from a larger core and a greater number of turns, 
the higher frequency will undoubtedly produce a greater 
pressure of self-induction in the sixty-cycle machine than 
would sixty cycles, hence the greater output or speed. Re- 
versing the situation, the sixty-cycle current acting on the 
133-cycle machine, with its fewer turns and less amount of 
iron, the pressure of self-induction is sure to be less, for the 
rate of change is much less, and as the pressure of self- 
induction causes this, it is plain that the motor will run 
slower. 

Applying this principle to repeating coils, let us at first 
design a repeating coil for ringing alone. That means that f 
shall equal twenty. Assuming also that E is 100 volts, and 
substituting, we find the n’N value to be about 114,000,000. 
Assuming 1,000 turns, this gives N 114,000. This would 
make the core about two square inches or less in area. For 
comparison let us design for the voice currents alone, and 
we will choose a frequency of 1,500 as an average value of 
the voice frequencies. Again assuming a voltage of 100, 
and substituting in the formula, with f equal to 1,500, we 
have n’N value of only 1,500,000. If we gave this coil the 
same number of turns as the twenty-cycle coil, then N 
would only be 1,500 lines of force and would require the 
very smallest iron core. Now if we should place such a coil 
on a line and try to ring through it, we would not have much 
of an output—not enough to ring the bell, nor enough to al- 
low the wet fingers to detect it. In a coil designed for ring- 
ing purposes alone, when used for voice currents of high 
frequency, the greater volume of iron in the core will cause 
greater losses due to hysteresis and core losses, which will 
be explained at some future time, and the efficiency will be 
reduced, hence the falling off of transmission observed by 
the questioner. 

But it stands to reason that the designers of coils do not 
build them for such extremes. Coils used on trunk lines 
with order wires would be designed for voice alone and 
would necessarily be small to allow better transmission. To 
design a coil for ringing and transmission too it would 
be necessary to find the exact point which would allow of 
ringing through and no more. Such a coil would have a 
great deal of iron and be a good magnetic circuit. 

While there is no correctness in the assumption of 100 
volts for low and high frequencies, it will answer for com- 
parative observation. The twenty-cycle ringing current has 
a pressure of 100 volts, while, as a matter of fact, the trans- 


mitter tends toward constant current regulation and the 
pressure is a changing feature. Yet it is fair enough to 
assume the same pressure at different frequencies, for we 
know that such does exist. 

The province of this discussion is not to lay out a rule in 
the absence of settled facts, which will soon be brought out. 
A great deal has been assumed, but it is all for the purpos: 
of showing the effects of frequency, with the voltage con- 
stant. 

The repeating action is due to the inductive effect which 
a varying current in one circuit has upon an adjacent circuit 
This effect is an inter-acting one and is called “mutual in- 
duction.” The pressure in the primary coil sets up a cur- 
rent in the primary. This current sets up a pressure in the 
primary due to self-induction and a mutually inductive pres- 
sure in the secondary coil. The mutually inductive 
pressure sets up a current in the secondary which 
will cause a pressure, and pressure in the pri- 
mary will be due to mutual induction. Thus, each 
coil exerts a pressure due to mutual induction on 
the other coil. Now, if for some reason—say adding 
more lamps to the circuit—the current in the secondary is 
increased, what action will supply this extra current in the 
primary side? The secondary current being increased will 
increase the pressure in the secondary and mutually induc- 
tive pressure in the primary, which cuts down the pressure 
in the primary due to self-induction, thereby weakening the 
resisting power of the primary winding of the transformer 
and allows more current to flow into the transformer, there- 
by equaling the demand set up by the transformer for more 
energy to light the increased number of lamps. It is a case 
of absolutely automatic regulation. If the transformer needs 
less current on account of the lamps being turned out, the 
mutual induction effect strengthens the resisting power of 
the transformer, and the self-inductive pressure or the coun- 
ter electromotive force rises more nearly to the value of thie 
regular generator pressure, the difference between the two 
representing the amount of current used by the lamps in 
the secondary. If the secondary is wide open, then is the 
self-induction pressure as high as the regular pressure, and 
the transformer takes no current at all. 

We have a metallic line of 180 miles of No. 10 copper wire wit] 
fifteen telephone stations bridged. We want to operate a telegrap! 
service for five stations without interference between telephone and 
telegraph. The five telegraph stations will be forty miles apart 
We have blue prints of such circuits, but they only show termi 
stations, while we want intermediate stations.—F. T. 


It is the practice of the long-distance telephone com- 
panies to have telegraph equipments only on through lines 


and at their terminals. For instance, at the ends of the line 
between Duluth and Minneapolis there would be telegraph 
instruments. Suppose that the company wanted to have 
through telegraph service from Duluth to Chicago, with 
Minneapolis in the circuit unable to break in. If they were 
using the standard method of using one side of the line it 
would be necessary to put in an automatic repeater at Min- 
neapolis. If Pittsburg-Duluth telegraph service was want- 
ed another repeater would be put in at Chicago. Now the 
Duluth-Minneapolis telephone service would not be int: 

fered with, nor would the Minneapolis-Chicago or the Chi- 
cago-Pittsburg. If Duluth wanted Chicago by telephone 
they would call Minneapolis first and would be relayed to 
Chicago. In the case at hand, if the 160-mile line had oper- 
ators at the forty-mile stations and could break the telephone 
line into local lines, then it would be easy to use the sim 
plex method of repeating coils and tapping the middle points, 
as shown in Fig. 1, where stations No. 1 and No. 5 are the 
end stations and 2, 3, and 4 are represented by one switcli- 
ing station. For a telephone call from telephone station No. 
1 to No. 15 four operators would have to relay it and eight 
repeating coils would be in the talking circuit. Or, accord- 
ing to Fig. 2, when through telephone service is necessary, 
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if all the instruments had powerful generators, only five 
coils need be used, and these should be placed at the tele- 
graph stations. Even then it would be hard to ring each 
other on such a long line. 
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FIG. I. NOS. 3 AND 4 CONNECTED LIKE NO. 2. 


If the long line is not very sensitive to unbalance, a meth- 
od according to Fig. 3 can be used. At stations 2, 3 and 4 
are very low resistance telegraph relays and keys bridged 
by condensers, while at I and 5 are the regular 250-ohm 
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relays between the line and the ground at each end. This 
will prevent the metallic line from dead grounding and 
might prevent the unbalance of the line. If the telegraph 
was not in use there would be no difficulty in talking or 
ringing between stations. If the ae. instruments were 
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making and breaking, the condensers would possibly destroy 
the kick or the self-inductive disturbance, but it woula 
necessitate that each telephone be set with a condenser in 
series to prevent the telegraph currents from reaching the 
other side of the line. 

Local conditions have a great deal of bearing on what 
is best. The idea of intermediate telegraph stations looks 
difficult to work out if absolute non- -interference is desired. 


Ww 








: | 
fo | A. I yn “B. v 





FIG. 4. 


[f the long line could be broken up at exchanges it would 
be simplified, and if ringing were not a difficulty, a simple 
repeating coil could be put in at the telegraph stations with- 
out breaking the line into parts. A third remedy might be 
made effective without condensers by using the ordinary 
telegraph relay, causing non-inductivity by the use of a 
shunt, and still not seriously impair its strength. 


have a metallic line connected as shown in Fig. 4, with one 
grounded and the other open. A mile away is a _ bridging 
rument A which will allow conversation with B as plainly as if 
re bridged in the regular way. For less than one mile the 
mission weakens until it cannot be heard at all, when line is 
d at a place near A. There are no trees, or anything else, 
\ing, except the glass insulators, so it cannot be leakage. I do 
believe that there can be sufficient electromagnetic or elec- 
‘atic influence to cause this—H. V. 


he chances are that if the dead- ended wire ran one mile 
the other way conversation could be carried on. A mile of 
wre has a capacity with regard to the earth of .o15 micro- 
tarad. Then the wire w, after leaving the instrument A, 
condenser of small capacity connected in such manner 
thet the line w is one terminal and the earth E the other. 


It is reasonable to assume that voice currents will pass 
through a condenser of a capacity of .o15 microfarad. As 
you keep opening the wire toward A you are cutting dowr 
the capacity of your wire condenser, consequently you weak- 
en the talk. I would suggest, since you have the means of 
experimenting, that you take a wire and connect it to A, 
and run it for a mile in the opposite direction, so wires are 
not on close parallel, and prove for yourself that it is ca- 
pacity that gives a return to the voice currents. If one mile 
does not give loud effects give two miles a trial. In your 
case the terminals of the condenser are close, and that may 
have a bearing. If you try it let the readers of TELEPHONY 
hear of the results. It is a healthy sign of the progress of 
telephony when young workers are thinking along such 
lines. 





INDIANS AND THE TELEPHONE. 


The spectacle of an Indian talking over the long distance 
telephone is one that would have made every particular hair 
on the head of old Chief Samoset to stand on end like quills 
upon a Shakespearean porcupine. Such a spectacle is now 
presented every day at the federal building in Omaha. 

The long distance wires between Omaha and the Winne- 
bago reservation have tingled and twanged and almost 
burst with impossible Indian epithets—strange sounds that 
undoubtedly have scared the quail and the blue-jay from 
their perches along the line. The Winnebagoes and the 
Omahas who are attending United States court did not 
know until very recently the strange joy of being able to 
talk to their brethren and relatives on the reservation in 
spite of the many miles of rolling prairie that intervene. 

The Indians take to this form of sport as eagerly as to 
drinking firewater. It is getting to be a “vice” with them, 
and even the wily bootlegger with his infamous brand of 
liquor could not more easily lure a dollar from an unwary 
brave than does the telephone company separate the Indian 
from his coin in exchange for the mysterious delights of a 
long distance talk. United States Marshal Mathews takes 
good care that his office does not stand good for these talks. 
Unless Poor Lo can arrange to have the party at the reser- 
vation pay for the service Poor Lo must forego the pleasure 
of telephoning. But Poor Lo at the other end, as soon as he 
hears that he is wanted at the ’phone, drops everything— 
even his bottle of tanglefoot—and rushes for the telephone 
station and surrenders his dollar with a coolness that would 
make Russell Sage wince. 

“Little Bird” was telephoning to the reservation recently 
to find out about his small son and heir, who was perfectly 
well when his sire left the reservation, and with every pros- 
pect of continuing in good health. But “Little Bird” 
thought it an excellent idea to call up on long distance to 
make sure of this. His manner at the telephone was not as 
calm as that of the girl at “central,” whose nonchalance is a 
modern marvel. As soon as the first faint sounds from the 
other end of the line began to titillate on his tympanum 

“Little Bird’ looked rather nervous and scared, but he man- 
aged a moment later to reel off an intricate bunch of Winne- 
bago that finally put the wires out of business; for “Little 
Bird” had only been talking two minutes when the wire 
balked. A moment later the wire began to splutter like a 
phonograph in the throes of a popular song, and “Little 
3ird” retired in dismay and called upon Deputy Marshal 
Pearsall to restore communication. The officer merely rung 
off and told “Little Bird’ he had had his money’s worth, 
which, considering the weighty language used during the 
two minutes, was probably true. 

At no distant date it is predicted the habit of long distance 
telephoning may have become such a prevalent and virulent 
“vice” among the braves that the government will be com- 
pelled to haul into court any bootlegging tellephone operator 
that sells long distance talks to Indians. 
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LESSONS FROM THE BELL. 


A great strategist in time of war does not content himseli 
with an investigation of his own strength and weakness h 
devotes as much or more attention to the condition of hi 
antagonist. If he perceives a vulnerable point he plans 
attack where the force of his blow will be most effective. 
he finds that his enemy has massed its strength at anoth 
point, he plans to meet regiment with regiment and cann 
with cannon, so that he may not be overwhelmed with 
perior force. He studies the strategy of his enemy 
previous battles have demonstrated it. His mind grasps un 
erringly the faults and defects of his enemy’s former plan 
of campaign, and lingers with admiration upon many scin 
tillating points of brilliant and effective genius. Thus th 
general he fights becomes oftentimes his preceptor and man 
times his guide. 

Independent telephonists have been accustomed since th 
beginning of the Independent telephone movement to regard 
the American Bell Telephone Company and its various |i 

feeling has 


censees as enemies. This condition or state of 
been engendered by the methods of c ynpetition, or, rather 
for the suppression of competition which has been chat 
acteristic of Bell business operations. Whether it has been 
Wise or unwise, advantageous or harmful to the Indepen 
dent telephone movement to have been compelled to fac 
Bell opposition of this character, and whether or not similat 
tactics are to be pursued by the Bell interests in future, we 
do not propose here to discuss. The fact remains that 

reason of the experiences which have already been sutfered 
and which still continue, of the Bell methods of 
competition, the Independent telephone trade generally has 
come to regard the Bell company as s ymething more than a 
business competitor— as, in fact, an actual enemy. <A spirit 
of antagonism, bitter, deep-seated and often violent has been 
engendered, which perhaps has no equal in the history of 
business. 


a 
SO-Cal led 


as we do, the Bell company as our common 


Regarding, 
It is as inconsistent 


enemy, we must admit a state of war. 
to believe in harmony in the present state of trade feeling 
between a Bell and an Independent telephone man as it 
would be to expect two opposing armies to mingle in friend 
ly tellowship together preceding and succeeding a battle 
As an enemy the Bell company offers an object lesson i1 
strategy of vital and surpassing interest to every Indepen 
dent. Past experience has so often demonstri ited the in 
efficiency of Bell methods as to have made it almost a pr 
cept in Independent telephony to pursue the opposite of Bell 
plans, and though the lesson of the Bell lies more often in 
avoidance than observance of the Bell ideas, yet there has 
been, and there are to-day, certain things being done b) 
the Bell companies which are worthy of serious Independ 
thought and, possibly, of Independent emulation. There ts 
no man so bad that he has no virtue in him there is no chat 
acter so depraved that he has not remaining some spark 
the original divine fire, and so it is that, much as we ma) 
scorn and deride Bell methods, it would be folly, when ws 
see a point of strength, if we did not prepare ourselves t 
meet it by strengthening ourselves just as we have pre 
pared to meet weaknesses which have been so often show! 


} 


1 


nt 


( 


in the Bell ranks. 

It is the purpose of TELEPHONY to take up a series of edi 
torials which will deal especially with the lessons which - 
dependents may learn from a study of the Bell. We be- 
lieve that they will be valuable and instructive. Many ©! 
them—in fact, most of them—will be warnings against fol- 
lowing in the Bell company’s footsteps. Some of them w! 
contain the advice to do in some things as the Bell has done 
We plan them to be practical, helpful, interesting statements 
of actual facts, and not of theories. 

We shall be very glad to hear from our readers with r 
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«ard to these articles, and shall appreciate any suggestion 
which may help us in connection with the conduct of this 
department. 





THE CHICAGO TELEPHONE TUNNELS. 


The system of tunnels underlying Chicago’s business cen- 
ter is one of the engineering marvels of the age. The story 
of how this system was built as told by George W. Jack- 
son in this issue of TELEPHONY is of interest to all who ap- 
preciate engineering genius. Mr. Jackson has accomplished 
many things in the line of engineering feats, but none of 
them are to be compared to the construction of this most 
wonderful system of tunnels, which have been buried under 
Chicago's down town streets. The building of this subway 
is such an important work that it might interest our readers 
to know something of the man who accomplished the task. 

Mr. Jackson is only forty-one years old. In 1892 he was 
the first engineer in this country to substitute concrete for 
brick and stone in tunnel work. He also built the first 
street subway beneath the elevated track of the Chicago & 
. Northwestern Railway at Sacramento avenue. The com- 
plete and new sewer system of Reading, Pa., was con- 
structed by him at a cost of half a million dollars. He also 
has had the honor of constructing the highest tunnel ever 
huilt in the world. He built the seven-foot water tunnel 
through the base of Pike’s Peak at an elevation of 12,700 
feet. This tunnel cost $600,000. Mr. Jackson has also 
huilt the corporation subway systems of Minneapolis, In- 
dianapolis and Columbus, the first pneumatic tube system in 
Chicago, and is the inventor of the interlocking steel coffer- 
dam, which is fast coming into use. He has probably done 
more to devise ways and means for relieving the congested 
population conditions in the hearts of large cities than any 
other engineer living at the present time. He recently pre- 
sented a plan for a street railway subway to the transporta- 
tion committee of the Chicago city council, and demonstrated 
that the construction of a double-deck subway as designed 
by City Traction Expert Arnold was impracticable. 

\Ir. Jackson is still a young man and much may be ex- 
pected of him. Yet we doubt if he will ever accomplish 
anything more wonderful than the Chicago telephone tun- 


; 
neis 





DEPRECIATION FROM WEAR AND TEAR. 


\n exchange owner writes to this publication saying that 
the depreciation of his plant in four years has not exceeded 
SIX per cent per annum and can not understand why we take 
the position that ten per cent per annum is a reasonable de- 
preciation charge. He further “The depreciation 

hich follows from ordinary wear and tear and from ordi- 
breakage in service is charged off monthly through 

the regular maintenance accounts, and is not carried into 
he reserve for deferred maintenance. We hold the main- 
ance account is supposed to include all repairs and _ re- 
als, as well as the labor and material necessary to main- 
the plant in an effective condition.” 

‘he above contention is perfectly right and if Inde- 

ilents understood the question of depreciation it would 

very much to their advantage. This exchange owner is 

unate in having a system which depreciates only six 
cent per annum. 

he following is a tabulation that should interest our cor- 

ondent, for it is extracted from the sworn testimony of a 

treasurer, and shows how close to the actual lessen- 

in value that follows depreciation in the arbitrary 

ge of ten per cent per annum on the investment as a 

Woole. That is, “this charge of ten per cent was in addi- 

to the regular maintenance charge. What you find in 

our regular pay rolls for maintenance is simply general re- 


Says: 





pairs to the system as it is then running. Beyond that, 
there is the new construction that has to be done for the 
entire change of system—small poles taken down and big 
poles put up in their places, and finally big poles taken down 
altogether and underground work put in.” This treasurer 
further testified that in his experience, after “having audited 
the accounts of banks, insurance companies and railways,” 
he found “the financial transactions of telephone companies 
most difficult of any—because of the constant change and 
never ending of any one particular piece of. plant. Every 
new subscriber is practically an increase to the construction 
account, and yet when you arrive at a certain stage you 
have to wipe a large portion of it out, to replace it with 
something else.” 
Cost 

of plant Depreciation 
Dec. 31. 10 per cent. 
$ 40,900.00 $ 4,090.00 


Cost of 

construction 

during year. 
$ 40,900.00 


Cost of plant 
Jan. Ist. 


io ee oe 


1882 36,810.00 12,455.57 49,205.07 4,920.56 
1883 44,339.01 14,771.67 59,110.68 5,911.07 
1884 53,199.61 21,750.91 74,950.62 7,495-05 
1885 67,400.87 20,145.75 87,606.62 8,760.66 
1886 78,845.96 49,109.70 =127,955.66 12,795.57 
1887 115,160.09 40,129.15 155,289.24 15,528.92 
1888 139,700.92 33,863.98 173,624.30 17,362.43 
188g 156,281.87 54.732.37. 211,094.24 21,109.42 
1890 189,984.82 81,158.21 271,143.03 27,114.30 
1891 244,028.73, 127,022.82 371,051.55 37,105.15 
18g2 333,046.40 176,831.46 510,777.86 51,077.79 
1893 .- 459.700.06 170,633.77 630,333.83 63,033.38 
1894 .. 567,300.45 » 146,283.76 | 713,539.21 — 71,353-92 
1895 642,185.29 50,642.33 FOUFTO7G2  nscsess 


In explaining the tabulated data the treasurer testified as 
follows: ‘We commenced our construction in 1881, and we 
went on constructing and expending different amounts in 
different years until 1895. At the end of 1895 we had com- 
pleted a new system, and to be sure that it agreed with what 
we had in our books on account of capital expenditure, we 
had it revalued, and the valuation came then to $648.232. 
We then took the amounts that had been spent year by year 
and took off ten per cent each year, and added the new con- 
struction ; and the amount that it showed was, according to 
that, $701,707.62. These amounts are so nearly correct that 
it confirmed what we had previously arrived at generally 
and in other places—that ten per cent was the proper 
amount for depreciation of telephone plants for that time.” 





THE PASSING OF THE MICHIGAN BELL. 


The Michigan Bell Telephone Company seems to be get- 
ting more hopelessly involved in debt as time passes, and 
there is little hope that this sub-licensee of the parent Bell 
company will ever again get on its financial legs. At the 
annual meeting, held in Detroit the latter part of June, it 
was shown that the earnings of the company for the year 
1892 were $1,549,531. The expenses for the same period 
were $1,632,230, leaving a deficit for the year of $82,699, 
and this in spite of the fact that since the company passed 
under the control of the Union Trust Company, as receiver, 
the officers were not allowed to create any further debts, 
nor were they given any salary. The total deficit, as shown 
by the ledger balances December 31, 1902, amounts to $501,- 
296. The loans and accounts payable on the same date 
amounted to $2,538,176. The company seems to be in a 
hopeless condition, and now comes the announcement that 
Judge Swan in the United States Circuit of Detroit has or- 
dered the sale of the plant of the Michigan company to sat- 
isfy a mortgage held by the old colony trust company of 
Boston. Truly it seems that we are about to witness the 
passing of the Michigan Bell. 
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PLANS OF THE INDEPENDENT TELEPHONE 
ASSOCIATION. 


Frank G. Jones, the new secretary-treasurer of the In- 
dependent Telephone Association of the United States of 
America, has been working persistently since his election 
toward building up the association. He informs TELEPHONY 
his efforts thus far have been fruitful and that he has re- 
ceived a great deal of encouragement. The number of new 
members has been large. He has just sent out the fol- 
lowing letter to Independent telephone men throughout the 
United States, which is self-explanatory : 

At the seventh annual convention of the Independent Telephone 
Association of the United States, held at Chicago on June 24 and 25, 
a new constitution was adopted and a new set of officers elected. 
By the new constitution it is provided that membership shall be by 
individual Independents, and not by companies, as heretofore. The 
membership fees are $2 for initiation and $1 a year annual dues, 
making the expense of belonging to the association $3 the first year 
and $1 a year thereafter. There will positively be no other fixed 
expenses whatever to members. 

Membership in the national association entitles the holder of a 
membership card to many privileges and advantages, among which 
are: 

1. Access to all information and statistics in the possession of 
the secretary-treasurer. 

2. Copies of all the proceedings of the association conventions. 

3. Copies of all papers and documents published by the asso- 
ciation. 

4. The assistance of the association in any Independent enter- 
prise. 

The patent battle is over and won. ‘The association has pro- 
tected the rights of every Independent in the courts, and the reor- 
ganization of the association at this time is for the purpose of 
making it a practical and active help to Independent telephonists in 
every possible manner. 

In order to carry out our plans we must have a large and repre- 
sentative membership, and we want you and every man connected 
with your company who is eligible to membership. Moreover, we 
want you all to help us make our plans a success. We welcome 
suggestions from you and will gladly listen to advice. With 10,000 
members, which we hope to secure this year, we would have $20,000 
as a permanent endowment fund and $10,000 a year for expenses. 
With that we can do much. 

Here are some of the plans we have made and what we estimate 
they will cost: 

First—The distribution of 10,000 copies of practical articles, each 
month, printed in pamphlet form, written by leading Independent 
authors on the various subjects, on such matters of general interest 
as “Toll Lines,’ “The Farmer Problem,’ “Maintenance Cost,” 
“Depreciation,” “Independent Telephone Engineering,” “Franchises,” 
“Independent Finances,” etc., etc. ‘These articles will be contributed 
without expense to the association through the generosity of their 
authors. 

Estimated cost of printing and distribution, $2,400 a year. 

Seconp—Gathering and compiling complete statistics of Inde- 
pendent telephone companies. ‘This will be done by the secretary- 
treasurer, who will send out the necessary application blanks for 
this purpose. It is planned to cover the entire telephone field, state 
by state, and to publish the report in book form when completed. 
The statistics gathered will cover all points of importance and inter 
est connected with the building, maintenance and operation of a 
telephone exchange. Copies of the report wili be furnished to lead- 
ing banks and investment houses throughout the United States, and 
will also be sent to all American financial journals. A summary of 
the report will be sent free to association members. The complete 
report will be sold in book form at a profit to the association. 

Estimated cost of gathering and compiling statistics, $1,200 a 
year. 

Che publishing of the report is planned to be made by subscrip- 
tion, and the report is to be printed at a profit to the association. 
It is, therefore, not estimated as a part of association expenses. 

lHirp—The carrying out of a national campaign of education in 
Independent telephony, including letters to every congressman and 
senator of the United States, the governor of every state in the 
United States, the mayors of principal cities, and reports to leading 
newspapers and financial journals covering the progress and public 
importance of Independent telephony and showing its soundness and 
stability as a business enterprise. 

Estimated cost, $3,000 a year. 

Fourtu—The organization of a department of Independent Tele- 
phone Securities, and the information gathered by this department 
will be published quarterly. The association will act as a clearing 
house for all Independent securities, and will refer intending in- 
vestors to the list of securities offered. The association will also, 


whenever practicable, refer association members having securities 





to sell or propositions to promote, to’ banks and other financ 
organizations dealing in telephone securities. For this purpose 
list of such institutions will be kept on file in the office of 
secretary-treasurer. 

Estimated cost, $1,200 a year. 

With a membership of 10,000 these plans will require an « 
mated fixed annual expenditure of $7,800, leaving a balance of $2,200 
for miscellaneous expenses, without touching the endowment fu 
created by initiation fees, which, with a membership of 10,000, wou 
amount to $20,000. This would doubtless be invested under 
authority of the executive board. in bonds and other securiti 
yielding an additional income to the association. This program c 
and will be carried out. To do it, we need your assistance, sym; 
thy, good will and support. Help in the campaign for membershi; 
by joining yourself, and then secure at least one other member. 

With 20,000 members we can do just twice as much as wit! 
10,000, and, on the other hand, with 5,000 members we can do on! 
one-half as much. Independent telephony has suffered for years by 
reason of lack of concentrated work along this line. You have suf 
fered personally and in a business way. It will cost you, and has 
cost you, much more than the association membership expenses t 
be without this valuable assistance. The national association is your 
association, if you will but make it so. It can and will help you 
individually, as well as the Independent movement everywher: 
Your share of the expense is $3 now and $1 a year hereafter. We 
will pay you a hundred-fold in value for the cost. Send us your 
membership to-day. : 

This is not a money making plan, but it is a money spending 
enterprise. We will be economical with the funds entrusted to our 
charge, and will give you more than you can expect in results. You 
will do a double service to your association and to yourself by join- 
ing without delay. We want to get started immediately, and you 
should receive our first report. Don’t make it necessary to spend 
association money on postage to get your membership when we 
might better be sending you the results of our work. 





HOW NOT TO TREAT THE PUBLIC. 


In no one particular has the Bell company offered a more 
striking and valuable lesson to Independents than is to be 
found in the proverbial Bell contempt for the rights of the 
telephone user. As an exemplification of how not to treat 
the public, Bell methods cannot be surpassed. Regarding, 
as it does, and always has, the telephone subscriber as a 
necessary evil whose only virtue is the fact that he consti- 
tutes the source of dividends, the Bell company has per- 
sistently disregarded the public’s rights. The public has 
never been permitted to get the slightest glimpse inside the 
door that guards the cherished secrets of Bell plans. Never 
has public confidence been asked for and never has it been 
secured. “The telephone is a natural monopoly and we 
own it,” has been the Bell answer to the subscriber’s request 
for information and consideration. 

This was bad enough so long as the Bell company really 
had a monopoly, but it became worse than senseless when 
that monopoly ceased to exist. Then the smouldering fires 
of public wrath, fed for years by insult, indifference and 
open contempt of public rights, broke forth into a flam« 
of public indignation and disapproval that has swept thi 
Bell company from hundreds of towns, has crippled it in 
others and has injured it everywhere that a telephone | 
used. 

Independents must not make the same mistake. The Be! 
company has shown clearly the way not to go. It is not 
easy to do what should be done in this regard as it is 
avoid what should not be done. The public, the telephon 
users, are partners, and far from silent partners, in eve! 
exchange which they patronize. They demand what thi 
pay for, honest, courteous treatment and prompt and é¢! 
fective service. They are entitled to it. Every man whi 
signs a contract for telephone service is to that extent a pa! 
of the telephone system and entitled to the treatment di 
to his rights. 

The “hello” girl must not vent her spleen upon him ; 
must not be neglected. When his line is in trouble it mus 
be repaired promptly. His service must not be interrupte 
and it must always be good. It is an excellent plan to stin 
ulate public interest by securing the visit of subscribers | 
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the exchange rooms, where they will appreciate the magni- 
tude of the task accomplished in operating even the smallest 
of switchboards. It is a good thing, too, to issue occasional 
bulletins of progress and information for telephone users. 
Fully half of the great army of telephone subscribers are 
ignorant of the possibilities of a telephone. Teach a man 
to use his telephone more and more every day, and he will 
become contented and satisfied, a walking advertisement for 
your service. 

\bove all else, be courteous and business-like with your 
subscribers. “A soft answer turneth away wrath” is as true 
in telephony as in anything else. If the telephone user and 
the telephone operator can be friends, they will never sever 
their business relations. Their feelings toward each other 
should be founded on mutual esteem and cemented together 
by a common interest in making the exchange service a suc- 
cess. 

Co-operation on the part of the subscriber is one of the 
most valuable elements in the prosperity of an exchange. 
It is to be secured only for value given by the exchange in 
more than ordinary service and more than ordinary cour- 
teous treatment. Do not be content with half-way meas- 
ures. Indifference is often as harmful as actual enmity. 
Make every subscriber a friend. Build your fortune on 
the firm foundation of general public good will. The best 
is none too good for the users of your telephones. They 
don’t expect so much. Bell methods have taught them to 
expect as little as possible, but when they get good treat- 
ment they appreciate it, and will remember it when you are 
in need of friends. Don’t fight the public as the Bell has 
done. Make friends and allies of your subscribers. 





THE CUYAHOGA CO-OPERATIVE PLAN. 


President Frederick S. Dickson of the Cuyahoga Tele- 
phone Company, Cleveland, Ohio, in a letter addressed to 
the employes of the company, under date of July 21, 1903, 
sets forth a novel and praiseworthy plan for inc reasing the 
earnings of the company, and at the same time giving the 
emp loyees a fair share of the profits. The plan of Presi- 
dent Dickson is a good one and we are of the opinion 

will materially increase the Cuyahoga dividends. Other 
companies might well adopt it to the betterment of both 
employer and employee. We append the letter in full and 
would be glad to receive opinions from our readers as to 
their opinion of its merit. 

| am not quite satisfied with your work. I do not think it is 
very bad, but I am sure it is not as good as it could be, and there- 
it is not as good as it ought to be. You are doing pretty well, 

ou are not doing your very best. 

You know this business was started so that it might earn money 
those who invested money in it. ; 

’w, money can be made out of this business if good service 

idered to our customers, but the character of our service will 
nd upon the character of your work. If your work is good, 

ervice will be good. If you are patient, polite, prompt and 

il, you can give very good service with second rate equipment, 
f you are petulant, rude, dilatory and careless, the service will 

ir, even if we have the best equipment in the world. A good 

sman can build a safe and comfortable house in a few hours 
no tool but his ax. 

im not talking to the operators alone, but to every man and 

n, boy and girl in the company. Politeness, promptness, 

ce and skill are just as necessary for the office boy, the col- 

and the lineman as they are for the operator. There is no 
for impatience in any official, high or low, who tries to 
the public. If there were excuse for any, it would be for the 

r, but those who are most tried must be most on their guard. 

w, I want all of you to feel that each of you have a real 

t in the success of this company. I want every one of you 

ie when you hear the company praised for the character of 

‘vice, and to take to yourselves a part of the credit for making 

rvice good. Remember, if we have careless employes, it will 

our profits. If we have any employes who shirk their full 
it will reduce our profits. If calls are not answered promptly, 
ibseribers will leave us and there will be no profits. If our 
rs are not active, we cannot increase our business. If our 
‘tors are negligent, or show want of tact, we will not get paid 


even for the service we have rendered. We are bound close to- 
gether, whether we like it or not, and the failure of one to do his 
full duty renders worthless the honest labor of others. Whether we 
make good profits, or none at all, will depend upon the way your 
work is done, therefore I feel that if you honestly help us to earn 
money, you should honestly share in the money earned, just as you 
have shared in the labor. Now, this is what I propose: 

Beginning on July Ist, after, paying all expenses, taxes and the 
interest on our bonds, we will set aside one-fifth of the surplus 
remaining, and, during January next, we will distribute this 
amongst all of you who are in the employ of the company on De- 
cember 31st, 1903, in proportion to the salary of each. Any one 
who leaves our employ before December 31st will have no share 
in this fund. Any one going on a strike shall forfeit his share. 
Any one who comes with us at a later date will only receive his 
fair proportion In other words, the distribution will be based 
upon the total amount of salary paid between July Ist, 1903, and 
January Ist, 1904. Now, what can you do for yourselves and for us 
on such a basis? If you do not earn a surplus for the company of 
$5,000 a month during the rest of this year I will be both disap- 
pointed and surprised. If the surplus averages $5,000 a month, it 
would make a total of $30,000 for the half year. One-fifth of this 
would be $6,000. In June, 1903, we paid out a total of $11,739.52 in 
salaries. Distributing such a sum on such a basis would give every 
one of you an interest in the profits equal to more than half a 
month's salary. Is this worth striving for? Are you willing to do 
the best there is in you to get six and a half month’s pay for six 
months’ work? Don’t you think, if you try, you could even earn 
seven months’ pay for six months’ work? I think so. If I did not I 
wcould not make this offer to you. 

Remember, the easiest way to make money is not to spend it. 
Do you realize that all of you are spending money for us? If you 
injure any part of our apparatus, you have spent the money it 
costs to repair it. If you cut wire to waste, you have spent the 
difference in value between good copper wire and junk. If you use 
a good sheet of paper to figure on, where the back of an old 
envelope would serve as well, you have added to the cost of oper- 
ating this plant. 

Understand clearly, this is an experiment, and its success or 
failure depends wholly upon you. If you are not able to increase 
our surplus by more than the sum we pay you, the experiment will 
be a failure, and will not, of course, be repeated. 

Let us make it a success. We can do it by doing the best we can 
and saving all we can. 





THE MERRY WAR IN NEW YORK. 


The Ithica Telephone Company of Ithica, New York, has 
been engaged in a competative war with the New York and 
Pennsylvania Telephone Company (Bell), and has been 
victorious in its fight. The Bell company has been loosing 
ground all over New York state, but in Utica the loss has 
been more marked. We append some of the bulletins which 
were issued by.the Ithica company, the logic and fairness 
of which so appealed to telephone users and were so un- 
answerable that the Bell could not withstand the attack. 
They are reproduced here for the benefit of other Independ- 
ent companies who may desire to use them in their fight with 
the common enemy. 

BULLETIN NO. I. 

Since ihe time of our decision to engage in the telephone busi- 
ness in competition with the Bell Telephone Company we have uni- 
formly treated them with the respect that a business man of promi- 
nence and respectability always desires to show to his competitors. 
We have felt that it was beneath the dignity of a respectable cor- 
portation to seek a personal benefit in public denunciation of its 
competitors, and it is commendable of business men that such con- 
ditions seldom exist. An exception can be noted however in the 
case of the Bell Telephone Company which notwithstanding the 
high standard we have set in this competition has most shamefully 
attacked us in public print through insertions of paid articles by 
which they attempted to grossly misrepresent the general condi- 
tions of the Independent telephone business. Emboldened by our 
disregard of their paid publications they have reached a point 
where it is incumbent upon us to make known to the public the 
true situation as to telephone competition and hereafter we will 
issue daily bulletins reciting interesting facts on the condition of 
business where competition has had an opportunity to show its 
merits. 


BULLETIN NO. 2. 


The Bell Telephone Company claims Independent telephone busi- 
ness is a failure, if so why is it that we can connect you direct 
with 850 subscribers in Cortland the nearest city to Ithaca on the 
east and the Bell Telephone Company can connect you with but 18 
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subscribers at Cortland? Two years of competition have been 
sufficient to bring these results. 

In Cortland number of Bell subscribers 18. 

In Cortland number of Independent Telephone subscribers 850. 


BULLETIN NO. 3. 
Although competition to N. Y. & Pa. 





over 130,000 Independent Telephones in service and less than 80,00 
Bell Telephones ? 
Oh no, you can’t fool all of the people all of the time. 


BULLETIN NO. II. 


The situation at Penn Yan, N. Y., where an Independent « 
3ell Co. has but recently change has only been in operation since January I, 1903, is as f 








fi 
commenced we will publish list of territory occupied. Thus at lows : 
Elmira each company has about 1,100 telephones—In neighboring Independent has 360 telephones. 
cities the following: Bell less than 100 telephones. 
Bell. Ind. The Penn Yan Telephone Company is growing rapidly. 
Eee 1,550 a 
ee re te ne 179 BULLETIN NO. 12. 
ere rer ere 850 The following are interesting facts relative to competition 
Watkins Schatens ait gern carats go 112 Salamanca, N. Y.: 
EE CET EOE TTC 655 Independent, 393. 
og a, ry | 786 ell, 110. 
BULLETIN NO. 4. BULLETIN NO. I3. 
The Independent Telephone construction is being pushed rap- One of the oldest Independent Exchanges in New York st 
idly in various parts of the state. The following schedule reveals is at Brockport. Here is the result: 
some of the results of competition in the Hornellsville district: The Independent Exchange has 259 telephones. 
Bell. Ind. The Bell Exchange has 17 telephones. 
oo ee 970 Give us time. 
Carnisteo wa heen cscee S52 [12 cp ieneesd 
J re Peo arate ater go BULLETIN NO. 14. 
Wellsville okie Siraueias eee 329 


The Central Western States are largely using Independent 
Friendship 


tees cee “< 50 225 phones. 
Bath 110 yQ . : - . ; 
a tte eee eeees cote cee ees a Thus in Kansas, telephones in operation are: 
Independent over 40,000. 
475 [711 Beli less than 12,000. 


Independent telephone progress is passing eastward 
BULLETIN NO. 5. 


lhe following are interesting facts relative to 


competition in BULLETIN NO, I5. 
Jamestown: Canandaigua. 
Independent 1,492 = ; 
rv : SA AP re eet ar ae \n Inter Lake Telephone Exchange was built in Canandaig 
a aS eae eee gees “CS = S , ii 
; last year. The situation to-day 1s: 


Independents, 277. 


BULLETIN NO. 6 Bell, 137. 


An electric current, like water, seeks the line of least resistance. Phe Independent Exchange is growing rapidly 
Electrically it is ‘down hill” towards the exchange and not towards cies 
the subscriber. Telephone experts do not agree as to the necessity BULLETIN NO. 10. 


of lightning arresters on subscribers’ lines outside of buildings. 
For nearly twenty years Bell Companies did not so _ place 
arresters, and a majority of Bell subscribers elsewhere do not have 
such protection to-day Exceedingly few cases of damage have 
occurred, and a house having telephone wires connected to it is 
less liable to be injured by lightning than one not having such 


S 


Every city and town in Indiana has a successful Indepet 
telephone exchange—all growing. 

Relative numerical strength: 

Independents 100,000 telephones. 

Bell Companies 30,000 telephones. 

Has the Independent Telephone been a benefit to the peopl 


. i i 
wires. Indiana? In Ithaca? 
However, we place a modern arrester approved by experts on = 
—— rs’ circuits, thus removing all possible question as to risk BULLETIN NO. 17. 
or damage : 
Patents and Royalties. 
RULLETIN NO. 7 Until within two years Bell Companies relied on the Berliner 
; 5 patent to protect them in their high rates for inferior service. het 
What has the $25,000 local capital actually invested in cash in defeat in the lower courts forshadowed their final loss of th 
the Ithaca Telephone Company accomplished? Experience is the 


Berliner suit, which occurred last month. 


best teacher. It was only six or eight years ago when our busi The American Bell Company, Boston, controls the New York 
ness houses, without competition or the influence of local interest, ] 


, and Pennsylvania and other Bell Companies, and received royalties 
. . P r . ae . —-. - 7 . 4 1 
were compelled to pay $60 per year for telephone services. Rates — annually from each. Independent Companies pay no royalties, an 
on « . ¢ 42 ae a ’ : ° - , 
were reduced to $48 per annum. =# can operate cheaper than can Bell Companies. All Independ 
Phe Ithaca Telephone Company, in good faith, commenced con- 


Companies use granular carbon transmitter telephones known 
Long Distance instruments. 

Independent Companies can furnish good service permanently 
at reasonable rates. 


struction. ‘To-day business houses are compelled to pay for first 

class service but one-half the prices charged but a few years ago 

for concededlv inferior service by the monopoly 
BULLETIN NO. 8. BULLETIN NO. 18. 

Between New England states, New York City and the Atlant 
on the East, and the Missouri River country on the West, all in 
portant cities have Independent Companies, other than a_ few 
South and the cities of Cincinnati, Detroit, Milwaukee and Chicago. 

Chicago is being developed and will probably have 30,000 Ind 
BULLETIN NO. 9. pendent telephones in service by October next. = 
— _ . - ' — This is only a part of the record of the Independent Telephon 
Condition of Telephone Competition at Geneva, N. Y. movement of the last six years. 


he situation at Rome, N. Y., where an Independent exchange 
has been established for several years is as follows: 

Independents have 970 telephones. 

Bell has less than 100 telephones. 


. do : . , ae ~_ “rat? . ‘a Tr r - rT 1a , - . ? >, 
lhe Bell Company has been operating at Geneva for over twenty Watch us grow in New York state the same way. 
years and has never had more than 175 subscribers. 


Our associate, the Geneva Telephone Company, has over 500 BULLETIN NO. I0 
subscribers, and is increasing its list rapidly. 


The exchanges in Phelps, Clifton Springs and Manchester are 
BULLETIN. NO. 10. 


all Independent. Number of telephones being: 


Our competitor, the monopoly, has sought to poison the minds Phelps Tc ty ae lig tal ta alt aia 75 
of the public by citing in its paid publications an isolated instance of Clifton Springs ......... see ee eee ee ere eeceeeees 70 
the financial straits of an Independent telephone company in the TRMUENOENET a hik oo in wtns we cpcciccecnccaeatiacs ss cs 
state of Ohio, involved in the Everett-Moore failure. Long distance lines between Ithaca, Watkins, Penn Yan and 
“One swallow does not make a summer.” 


11 


Geneva will soon be completed connecting up these as well as all 


Did our competitors say anything about the fact that Ohio has other places in Southern and Western New York. 
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BULLETIN NO. 20. 


We herewith furnish more complete information as to the Cort- 
land Home Telephone Company and its competitors as follows: 


Independent. Bell. 
ae ee et ee i 856 18 
Cortiand-Farm Lines ....4.. 2020. 81 
SOAR CT TE. 2 
PN ca tiesolc Ga accra ee I 

1,171 21 


BULLETIN NO. 21. 
fhe following are interesting facts relative to competition in 
Naples, N. Y.: 
Independents, 84. 
Bell, 2. 
BULLETIN. NO. 22. 
In Chautauqua County Independent telephone devolpment com- 
nced within 18 months. To-day the relative numerical strength 


Independents, 3.453. 

Bell, 1,445. 

The Independents own two-thirds 
Chautauqua County. 


f the telephone exchanges 
BULLETIN NO. 23. 
Ontario County. 

Complete county development is regularly done by Independ- 
ents. This has been the rule in all the states occupied and is al- 
eady demonstrated in New York. 

lhus in Ontario County the Independents have nine exchanges, 

- Bell three. The number of telephones in service in the county is: 

Independents, 1,206. 

sell, 292. 

Only through Independent Companies has telephone service 
been made possible to village and rural communities. 

BULLETIN NO. 24. 

(he Independent growth in Pennsylvania has been very rapid 
and continuous. Thus at Erie, Pa., the situation is: 

Independents, 1,526. 

Bell, ggo. 
Erie has a long distance service to 55,000 more telephones in 
Ohio than the Bell has in that state. 

lhe Bell in Ohio has less than 80,000 telephones; the Independ- 
ents over 135,000. Subscribers to the Ithaca Telephone Company 
will be talking to all these people within thirty days. 

ILLINOIS TELEPHONE LAW. 

During the forty-third general assembly of the Illinois 
state legislature the following act relating to the powers, 
duties and property of telephone companies was passed and 
became law May 16, 1903: 

“Section 1. Be it enacted by the People of the State of 

sae ; pa 
lllinois represented in the General Assembly: That each 
corporation heretofore or hereafter having power under its 
charter, or under any special or general law of the State 
of illinois to construct or operate telephone lines or ex- 
changes in or through Illinois, shall possess the powers and 
privileges and be subject to the duties, restrictions and liabil- 
ities prescribed in this act. 

_ Sec. 2. All acts now or hereafter in force relating to the 
injuring, molesting or destroying any part or parts of any 
telegraph line, wire or cable, pole, pier, abutment, or any 
material or property or effects belonging thereto, and to the 
cutting, damaging, breaking, tapping or making any un- 
lawful connection with any telegraph line, wire, cable or in- 
strument shall apply to such telephone lines and exchanges, 
With the fines, penalties, judgments and punishment pro- 


vided in such acts applicable to telegraph companies or their 
lines or property. 
‘Section 3. Whenever the lines or cables of any such 


COlipany are erected or constructed over the rails of any 
steain or electric railroad within the State of Illinois, such 
company shall maintain such wires or cables not less than 
tweiity-five (25) feet above the surface of the rails. Any 
lailire or refusal so to do shall render such company liable 


to a fine of not more than fifty dollars ($50) for each of- 
fense, to be recovered upon conviction thereof before any 
court of competent jurisdiction. All fines collected by 
virtue of this act shall be paid into the common school fund 
of the township in which the offense is committed. 


“Sec. 4. Every such company may, when it shall be 
necessary for the construction, maintenance, alteration or 
extension of its telephone system, or any part thereof, enter 
upon, take or damage private property in the manner pro- 
vided for in, and the compensation therefor shall be ascer- 
tained and made in conformity to the provisions of “An 
act to revise the law in relation to telegraph companies,” 
approved March 24, 1874, and in force July 1, 1874, and 
every such company is authorized to construct, maintain, 
alter and extend its poles, wires, cables and other appliances 
as a proper use of highways, along, upon, under and across 
any highway, street, alley, water or public ground in this 
state, but so as not to incommode the public in the use 
thereof; Provided, that nothing in this act shall interfere 
with the control now vested in cities, incorporated towns and 
villages in relation to the regulation of the poles, wires, 
cables and other appliances, and provided, that before any 
such lines shall be constructed along any such highway it 
shall be the duty of the telephone company proposing to 
construct any such line, to give to the highway commis- 
sioners having jurisdiction and control over the road or 
part thereof along and over which such line is proposed to 
be constructed, notice in writing of the purpose and inten- 
tion of said company to construct such line over and along 
said road or highway, which said notice shall be served at 
least ten days before said line shall be placed or constructed 
over and along said highway; and upon the giving of said 
notice it shall be the duty of said highway commissioners 
to specify the portion of such road or highway upon which 
the said line may be placed and constructed, and it shall 
thereupon be the duty of the said company to construct its 
said line in accordance with such specifications; but in the 
event that the said highway commissioners shall, for any 
reason, fail to make such specification within ten days after 
the service of such notice, then the said company, without 
such specification having been made, may proceed to place 
and erect its said line alone said highway by placing its 
posts, poles and abutments so as not to interfere with other 
proper uses of said road or highway. Provided, that such 
telephone companies shall not have the right to condemn any 
portion of the right of way of any railroad company except 
so much thereof as is necessary to cross the same. 


“Section 5. Any mortgage or deed of trust which shall 
hereafter be executed by any telephone company upon its 
real and personal property in the manner provided for the 
execution of mortgages upon real estate shall be and con- 
stitute a valid lien against the rights and interests of any 
third persons upon all and every part of the property of said 
company which is described in said mortgage and which is 
situated in any county in this state where said deed of trust 
or mortgage shall be recorded in the manner provided for 
the recording of mortgages upon real estate; and all mort- 
gages or deeds of trust which have heretofore been executed 
and recorded in the manner provided by law for the execu- 
tion and recording of mortgages upon real estate, shall be 
and constitute valid liens as against the rights and interests 
of third parties which shall be acquired subsequently to the 
recording in any county where any property of said corpora- 
tion may be situate of confirmatory conveyance or assur- 
ance: Provided, if said original mortgage or deed of trust 
shall not have been recorded in any county where any prop- 
erty of said company shall be situated, then the recording 
of the original instrument in such county shall make said 
deed of trust or mortgage a valid lien against the rights and 
interests of third parties acquired subsequently to such re- 
cording of said instrument.” 
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out charge by 
addressing 
Edward E. 
Clement, Editor 
of this Depart 
ment, McGill 
Building, Wash 
ington, D. C. 
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731,166, H. D. Currier, electric telephone system. 

This is an arrangement of the central office cord circuits 
for common battery systems, where step-up transformers or 
induction coils are employed instead of the ordinary repeat- 
ing coils. In the standard common battery circuit of the 
Bell company and in some of the other companies’ circuits 
a single repeating coil is used in the cord with an even 
ratio, transmission both ways being alike through this coil. 
Induction coils are frequently used at the subscribers’ sta- 
tions, both for increasing the transmitter effect and for 
stemming up or raising the alternating e. m. f.’s thrown 
on the line. Mr. Currier uses two coils, each having its 
primary windings in the line on one side of the main bat- 
tery and its secondary bridged on the other side. In the 
diagram I-Ia is supposed to be a telephone line leading to 
one sub-station, and 2-2a a line leading to another. Pri- 
mary windings 3? and 5 of the induction coil 9 are included 
in the two sides of line s-za, and the secondary winding 
7 is connected across the line 2-2a. On the other hand, 
primary windings 4 and 6 of coil zo are connected in the 
two sides of line 2-2a, while the secondary winding § is 
connected across the line 7-1a by means of wires 13-14. The 





















































731,100—ELECTRIC TELEPHONE SYSTEM. 


theory is that as current from the main battery B flows out 
in parallel over both lines changes produced by the trans- 
mitter in circuit z-Z1a will act through the primaries 3 and 5 
to produce alternating currents of higher potential in the 
line 2-2a through the agency of the secondary winding 7, 
and conversely, changes in circuit 2-2a will’ act through 
the primaries 4 and 6 to propagate like changes with higher 
e. m. f.’s in circuit z-za. In other words, each circuit has 
its own induction coil, which steps up into the other circuit. 

The actual performance of this system will be watched 
with some interest. Upon a purely casual inspection it 
would seem to have one serious defect. In the specification 
it is stated that “it will be observed each of the secondary 
coils: practically short circuits the battery,’ etc. The sec- 
ondaries being of high resistance, this would not be a ser- 
ious matter, but another point that is not noticed is this: 
Each secondary being bridged is not only connected to line, 
but is practically short circuited through the primaries and 
the main battery. Thus the secondary 7 is shunted by the 
path 4-2-15-B-16-2a-6-2a, while the secondary 8 is similarly 
shunted by the path 1-3-75-B-16-1a-5-1a. Primary changes 
in circuit z-za will therefore produce secondary e. m. f.’s 
and current in line 2-2a and also through the primaries 4 
and 6, and it would appear that some provision would have 
to be made to choke these currents out of the primary cir- 


cuit before any efficiency of transmission could be expected. 
Moreover, it is a question whether these induced e. m. f.’s 
in the primaries 4 and 6 would not further induce still 
higher e. m. f.’s back into the line z, and so on up to a 
limit. This would tend to impair the sharpness of trans 
mission. 
731,195, Geo. L. Martin, water-tight union for lead cables. 
This is a union for connecting up lead cable with outlet 
or junction boxes. It pertains particularly to lighting an] 
power work, but is of interest nev 
ertheless. Heretofore threaded 
nipples have been screwed into the 
boxes, and the couplings fastened 
to these; but the threads on the 
nipples were frequently damaged 
and the joint leaky. In the pres 
ent case Mr. Martin puts a shoul- 
der on the nipple for the wrench, and provides lead pack- 
ing. In the drawing, 5 is the nipple, having an angle faced 
shoulder 6. The coupling is soldered to the lead cover of 
the cable at 18, and is screwed onto the nipple in the usual 
manner. 














W. Sorg, telephone circuit. 


731,230, F. 


This is a simple and ingenious scheme for transposing 


wires on a pole line. In the drawing B and C are trans 
position insulators, each having two grooves, carried on a 
cross-arm, A. G-D is a line to be transposed. Wire PD is 
brought up to the insulator B and looped about it, the loop 
being secured by an ordinary open-sleeve or connector 
placed around the two parts of the wire and twisted; the 
end is then carried over to the insulator C, looped around 
that in a similar manner, secured by a sleeve, and carried 
on. Wire G is first looped about the insulator C, then 
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731,239—TELEPHONE CIRCUIT. 

about insulator B, and so forward. It will be obser 
that each line-wire is unbroken throughout its length, a: 
resistence due to defective splices being therefore abse: 
Moreover, the breaking of an insulator does not necessar! 
put the line out of use. In regard to crossings, the invent 
says: “It will be seen that when a transposition of tw 
wires which have been running parallel to each other 
made the wires, after leaving the pole upon which the trai 
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position is made, will be crossed and that there will be dan- 
ger of short circuiting through one wire sagging down 
upon the other. At the next transposition, however, the 
wires would naturally run parallel to each other again. In 
running a line, therefore, it is my practice, in order to 
obviate crossed wires, to pass the coil or running board of 
one line across the other after each intermediate transpo- 
sition. In this way the two lines are kept parallel with 
each other between all the poles and crossed wires are 
done away with.” 


731,400, H. L. Worthington, terminal tip for electric wires. 
This is a cord terminal, punched out of sheet metal, with 
wings, 2-3 and 4-5. Between the wings are reduced por- 
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731,400—-TERMINAL TOP FOR ELECTRIC WIRES. 














tions. The end of the cord conductor is stripped of insula- 
tion, laid over the body portion, 4-5; the end is led down 
under the wing and up over neck 7, then down under the 
wing and up along the body again. The wings 4 and 5 are 
then folded over tightly, and a good mechanical and elec- 
trical connection is made. 


731,428, David R. Bruce, automatic electrical cut-out. 

Mr. Bruce is an English engineer and his invention is an 
automatic cut-out for heavy currents, and depends upon the 
expansion of metal when heated for its operation. In the 
drawing 7 is a switch lever pivoted at / and provided with 
an insulating handle a. p and q are fixed contacts on the 
switch face and / and m are brushes carried by the lever. 
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731,428—AUTOMATIC ELECTRIC CUT-OUT. 


(he end of the lever has a hook + which takes under the 
end of a latch g when the switch is closed. This latch is 
adjustable by means of a set screw u, and can be pressed 
down to open the switch by hand through the agency of a 
push button g. A spring ¢ tends to throw the switch open 
and break the circuit. 

in operation the latch g is adjusted to project over the 
hook more or less, according to the volume of current to be 

ried. If too heavy a current passes, the rod 1 expands 

ethwise, the hook + slips off the latch, and the switch 


open. 


805, J. P. McKee, telephone notation register. 
his is really a directory in circular form, with the names 
tten around on radii, like spokes of a wheel, or like the 
fashioned “round robin.” This is placed on front of 
transmitter with a circular cover r over it. The cover 
a window in one side at 3, and both the cover and the 
k piece in which the round robin is seated are cut away 
ov the right-hand side to expose the roughened edge of the 
round card, so that the same can be turned to bring any 
Cesired name under the window. The cut-away portion is 


shown at 4 and the edge of the card at 9. The cover is 
hinged at 14, so it can be turned up to remove the card, 
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731 ,805—-TELEPHONE NOTATION REGISTER. 


prior te which, however, the mouthpiece must be un- 


screwed. 


731,822, J. R. Troland, apparatus for telephoning. 

It is a fact, and one that has been greatly deplored, that 
greedy monopolists, having installed public exchanges, will 
seldom permit Independent private branch exchanges to use 
the outside lines in connection with their indoor circuits. 
Many a man has yielded to temptation and had his Bell 
and Independent telephones put close together with the 
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731,822—APPARATUS FOR TELEPHONING. 


idea of making some sort of connection, and we presume the 
thought has occurred to many to hold each receiver close 
to the other transmitter and see how it would work. It 
makes a double repeater arrangement, and it can be said 
from actual experience that it does not work satisfactorily, 
but the scheme is enticing nevertheless. It is so enticing 
that Mr. Troland of New York takes out a patent for a 
mechanical device to hold a receiver up to the transmitter. 
It consists of a pivoted bracket arm 70, forked at its outer 
end 17 to hold the receiver, and pivoted between springs 11 
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so that it will remain up or down as it is turned. A pro- 
jecting lip 24 takes over the edge of the mouthpiece of the 
transmitter for security, and a rubber gasket 27 makes a 
good joint. 

In order to make a workmanlike job of this, we would 
suggest to Mr. Troland that he have a special receiver cap 
turned up with a flange sticking out screw-threaded to take 
into the transmitter opening. Then it will only be neces- 
sary to unscrew the transmitter mouthpiece at any time and 
bring the other receiver over into close personal relations 
with the opposition’s transmitter. 


731,899, R. Bb. Hazlett, electrical indicator for telephonic 
toll collecting devices. 

This is one of a series of ingenious inventions by Mr. 
Romeo Hazlett, who will be remembered as having been 
identified for a number of years with the Independent ex- 
changes at Camden and Atlantic City. The inventions re- 
ferred to are all in the line of toll-collecting devices. The 
present device is a step-by-step dial indicator, intended to be 
included in the circuit at central to indicate the number or 
value of the coins deposited. It should be stated that the 
patentee provides at the sub-station a transmitting device 
which sends impulses, say one for a nickel, two for a dime 
and five for a quarter, etc. These impulses affect the mag- 
net A of the indicator and step around the hand m as many 
spaces as there have been impulses. The treasurer of a 
company may have one of these machines connected up in 
his office to respond to coin signals over all the lines in the 
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731,89Q—1 NDICATOR FOR TOLL COLLECTING DEVICES. 


exchange, and by making it continuous in its operation it 
will record the sum-total deposited during its use, thus 
serving as a check on operators and collectors. 
Mechanically, the device comprises a spindle E extend- 
ing clear through the machine from the handle A in front 
to the collar /, fastened to it at the rear, against which the 
coil spring L presses to keep the rod pushed rearwardly. On 
this spindle is mounted a sleeve j, which carries a rachet 
wheel 4. An outer sleeve F carries the armature B on its 
lever b, and the arm G carrying a pawl g. When the arma- 


ture is attracted it steps around the ratchet wheel, which is 
prevented from moving backward by the retaining pawl ga. 

The hand m plays loosely on the spindle E£, but the latter, 
being drawn back by the spring L, a collar k thereon forces 
the hand against the head of the inner sleeve j so that as 
the latter is stepped around the hand moves with it. By 
pulling on the knob K the hand is caused to drop by gravity 
to the lower pin n, whence it started. The upper pin n’ 
is to prevent its being carried over the center, where it 
could not drop. 


732,098, Kk. B. Miller, central energy telephone system. 
This is another patent covering the well-known two-bat- 
tery cord circuit and associated devices of the Kellogg 
Switchboard and Supply company. Each subscriber’s line 
a-a is connected to the armatures of the cut-off relay }, 
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732,008 CENTRAL ENERGY TELEPHONE SYSTEM. 


which are normally back, cutting in the signal magnet c 
and .the signal battery r2. The side a’ of line is normally 
grounded at the subscriber's station through the switch 
hook and at central is connected to the common bus 6. When 
a subscriber calls a circuit is completed from ground at the 
calling subscriber's central office terminal through the bat- 
tery r2 and his signal c, out to line by wire a, back to cen- 
tral by wire a’ and to the bus 6, thence to the grounds at 
all the other subscribers’ stations not calling. The annun- 
ciator ¢ then indicates the call to the operator, who an- 
swers by inserting the plug p. This brings the bridged 
cord battery r across the jack terminals d and d2, and 
causes a flow of current through the relay b, which pulls 
up the armatures a2 and a3, cutting off the signal magnet c 
and the bus connection 6, putting the two line wires on the 
terminals 4 and 5, and so connecting line to the jacks d. 
Having ascertained the number desired, the operator in- 
serts the calling plug o in the wanted jack, and by means 
of the ringing key g’ calls the subscriber. The operation of 
this key takes the cord terminals from plug o off contacts 
g-g of the cord, and connects the plug to contacts 10-71, 
the first of which is connected to the grounded generator g, 
and both of which are bridged by the battery r3 with suit- 
able resistance. The function of this battery is to furnish 
direct current for the relay b while calling, in order to 
connect the called line wires to the jack terminals. When 
the call is made and the key restored to normal, the batter) 
r’ is again brought across the calling plug terminals, and 
its current keeps the called line connected, furnishing talk- 
ing current when the call is answered, as the battery ¢ does 
for the calling line. 

The test in this case is obtained by touching the tip of 
the calling plug o to the jack thimble of the wanted line 
If busy the thimble is charged to a difference of potential 
relative to earth or the common return, and a click will be 
produced in the receiver 7. If idle there will be no potentia! 
difference and no click. 

Supervisory or clearing-out relays h and’k are connected 
in the cord strands. Each relay is doubly and differentially 
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wound, so that battery current in the metallic circuit does 
not affect it. Current over one side of line with a ground 
return, however, produces a signal. This current is caused 
to flow when a subscriber hangs up his receiver, from bat- 
tery r or 7’, as the case may be. 


732,147, M. Weisser, telephone transmitter. 

This is a granular transmitter of the well-known solid- 
back type, having a metallic hub F, carrying three arms of 
a spider D, upon which is secured the front plate 4, carry- 
ing a mouthpiece 8. Upon the inner face of the front plate 
is laid the metallic diaphragm /, insulated about its edges 
by the gasket J, and having its entire rear face also insulat- 
ed by the non-conducting sheet L, upon which is laid a 
thin carbon disc or diaphragm K. The back electrode is a 
block of carbon E, secured to a sleeve H by the screw G, the 
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732,147—TELEPHONE TRANSMITTER. 


sleeve sliding in an opening in the hub F for adjustment 
and being secured when adjusted by a set screw. Between 
the back electrode and the carbon diaphragm is a felt gas- 
ket S, surrounding a space containing the granular carbon 
\/. The diaphragms are held against the front plate by 
three springs, one of which is shown at P, all insulated by 
interposed slips R. One side of the circuit is connected to 
the carbon diaphragm by a metal strip, indicated at N, held 
under the slip Fk. The other side of the circuit is through 
the hub F and the arm C. 


732.284, E. B. Fahnestock, telephone transmitter. 

This is a granular transmitter without a diaphragm. The 
arm B is pivoted on the coil box C and carries a transmitter 
head A. The latter is circular, as shown in figure 1, like 
a pill box, with the mouthpiece opening into its periphery 
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732,284—TELEPHONE TRANSMITTER. 
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an fitted with a guard K, to prevent direct intrusion into 
the interior. Inside the pill box a “microphone” F is sup- 
ported on a screw stem f, insulated from the casing. This 
microphone is shown in detail in figure 3, and consists es- 
sentially of two rings g’-g’, separated by a distance piece g 


and enclosing a pair of electrodes m’-m’, each having a 
carbon face on a metal disc 7’, with a screw stem r2 passed 
through diaphragms (of mica) m, and carrying the out- 
side nuts m2. Atmospheric vibrations due to speech, pass- 
ing through the mouthpiece D cause both electrodes to vi- 
brate, the action being that of a White solid back trans- 














Fig. 3. 


732,284—TELEPI IONE TRANSMITTER. 














mitter duplicated. Figure 2 shows a larger casing, having 


two microphones. 


732,285, E. B. Fahnestock, telephone transmitter. 

In the patent just ‘noticed the microphone within the 
sound-receiving chamber was arranged vertically. In the 
present case Mr. Fahnestock mounts upon his arm 2 a 
sound-receiving chamber 7, of rectangular cross-section 
with its sides inclined at an angle and containing a micro- 
phone of the type before described. As shown in figure 2, 
this inclination of the microphone causes the granular ma- 
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terial between the electrodes to be supported in large meas- 
ure by the under electrode. It is stated that this tends to 
prevent “packing” and gives a more evenly distributed con- 
tact over the face of the electrode. If the transmitter does 
pack, it is only necessary to slide out the microphone and 
turn it over. It is made with square plates, instead of the 
rings of the previous instrument, so it can be turned four 
ways. 


732,286, E. B. Fahnestock, telephone transmitter base. 

This invention relates to the construction of a supporting 
base for a telephone transmitter arm. The objects are to 
cheapen the base, improve its appearance and impart a cer- 
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tain amount of resilience or spring to the cheek pieces be- 
tween which the arm is pivoted. To obtain these objects 
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732,286—TELEPHONE TRANSMITTER BASE. 


the cheek pieces A are formed of sheet metal, with over- 
turned ends C, and the base proper B is cast about them. 
732,443, F. C. Redfield, telephone. 

This is another of the series of patents recently issued to 
the American Otophone company of Nashua, N. H. These 
patents cover a type of transmitter in which a series of har- 
monic vibrators or resonators are attached to the moving 
parts of the instrument, whereby it is claimed a greater 
delicacy, distinctness and perhaps loudness of tone are ob- 
tained without any increase in battery. In some respects 
the present invention is an improvement on that patented 
to Lemuel Mellett, Feb. 5, 1902, No. 667,546, in which are 
employed a series of vibrators located behind the dia- 
phragm and vibrated thereby to react on the microphonic 
body. ‘The theory is that the vibration of these harmonic 
bodies imparts a minute agitation to the granules in the 
microphone, whereby they are shaken loose and caused to 
respond more readily to succeeding voice vibrations. In 
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732,443—TELEPHONE. 
the present case the object is to increase the effect by 
adding a resonator. 

In the drawings herewith so is a casing, rr is the mouth- 
piece, 72 is the ordinary diaphragm, 13 is a solid back re- 
sistance button or microphonic body, comprising the elec- 
trodes 75 and 16 with interposed granular material 78, the 
front electrode being connected to the diaphragm by the 
stem 14. Just behind the diaphragm 12 is mounted a hub 
21, carrying radially disposed harmonic vibrators 22 of dif- 
ferent tones, and farther back on the stem is the feature of 
the present invention—the resonating body 23. This is 
described as a disk of seasoned wood, such as violin bodies 
are made of. 

In speaking into this instrument the resonators all keep 
up a minute shaking of the granules after the actual tones 








of the voice cease, and thereby, the patentee says, cause the 
carbon granules to “slide over each other” with greater 
facility. 











732,449, O. P. Sammons, telephone transmitter and re- 
ceiver. 

This is in reality a simple telephone relay or repeater, so 
called. A sound-proof box 4-4 is provided with a lower and 
an upper chamber, the lower chamber 5 containing a re- 
ceiver 15 comprising magnets adjusted to affect the dia 
phragm 7, and the upper chamber 6 containing a micro- 
phone comprising the diaphragm 9, the back electrode 12, 
interposed granular carbon 14 and suitable circuit connec- 
tions passing out to the battery 24 and the primary of an in- 
duction coil 19, the secondary of which is bridged across 
the line wires r and 2, as shown, at 27. The receiver mag- 
nets are also connected across the same line at 78, and the 



































. - 
[ ; 14 2+ 
ed 2E 
yea, SE Seer ame 
ass A/ 
= — wa Y 1 
wo 
| 22 a" 
my m * : | 
. Cc ~ 
nett 4 od ye 
79 5) Rome Cg ne 
7 ; 3 =< 
“| @ 4-7 
& - g ad 
man 5 | 1 —#4 
/6- i \ 
z ne 3 2E 
§ —— 7 
3 - 77 ed 
cy if | — r 
t+ 2-4 
Sea Ror Sane, Sine ct HN Milo 20s ee 

















732,449—TELEPHONE TRANSMITTER AND RECEIVER. 


magnets are connected in parallel, as shown at 16, so that 
the “tired” currents will not have much work to do. 

In operation, telephone currents coming up along the 
line affect the magnets of the receiver 15, thereby vibrating 
the diaphragm 7, which, as it faces the diaphragm 9 causes 
the latter to vibrate in unison. This affects the microphone 
resistance and causes rejuvenated currents corresponding 
to those arriving, to be propagated through the induction 
coil 79 over the line and onward! The sound-proof chamber 
is to keep out extraneous noises. 





732,730, J. I. Gemmill, telephone ringing device. 

The question has often been asked us, why do telephone 
men call the polarized bell of a telephone the “ringer.” This 
is the answer: The original bell founders or manufacturers 
of large and small bells, before electricity was dreamed o! 
as the universal agent for transmission of power, had 
mechanical “bell ringers,” and the term was used for al 
mechanical contrivances that worked the hammer or striker 
of the bell. The expression is a strictly accurate one, anc 
whoever first applied it in telephone work was a purist, 10! 
it fits. The term “ringer” applies to the magnets and arma- 
ture in particular and not to the gongs. It is the magnet: 
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and armature that do the work of ringing. The entire de- 
vice is more properly called a “bell,” as a generic term. 

This explanation is suggested by the title of Mr .Gem- 
mill’s invention, which is strictly an improved “ringer.” The 
invention consists in making the cores of the ringer mag- 
peer nets hollow and fitting ad- 
justable inner cores thereto, 
the latter projecting at the 
armature end to form pole 
pieces. In the drawing 12 
are the adjustable inner cores, 
having projecting pole ends 
in proximity to the armature 
2 and screw-threaded at the 
opposite ends to fit threaded 

732,730—RINGING DEVICE. caps 10-1r on the _ hollow 
tubular cores. Heads 13, with milled edges if desired, 
enable the cores to be screwed in and out to adjust the 
pole pieces. 




















732,734, J. S. Goldberg, telephone receiver. 

This patent has been assigned by Mr. Goldberg to the 
Stromberg-Carlson company. The invention relates to the 
manner of fitting and securing the coils on the pole pieces 
of a bipolar receiver. These are wound separately on paper 
spools and slipped in pairs on the pole pieces. A washer 27 
having openings for the pole ends to come through is then 
placed over both coils and a button 25, which is centrally 

















732,/34— TELEPHONE RECEIVER. 


ted on the washer, is turned across to engage slots 23, 

in the pole pieces 74, locking the coils and washer in 
place. In order to lock the button against turning two 

| teats are formed up in the washer 21, and as the but- 
ton is turned two corresponding holes in its face take over 
th teats and hold it from turning back. A key wrench fits 
tl holes and enables the button to be turned if it ever be- 
Comes necessary to take off the coils for any purpose. 

his device is simple, but ingenious, and it appears to fill 


a vant. Coils have, of course, been made detachable from 
thr cores, but not in this way. A burnt-out coil or a defec- 
tiv. coil may be replaced or the resistance of a receiver 


thenged in a moment and without destroying the adjust- 


n of the instrument, which is an important point. 


732,788, W. H. Scott, telephone lock. 

This is another one of a recent series of patents covering 
telephone locks, which are all assigned to the Controller 
Company of America of St. Louis. In all of them the prin- 
ciple is to lock the switchhook until a proper coin has been 
deposited. Such a device is not difficult to tamper with 
effectually, nor is it proof against breakage; but it has 
been truly said that a deterrent, no matter how slight, that 
advertises the bar against use, is usually sufficient. The 
person who would break or try to beat a slightly protected 
locking device would find means to beat a stronger one, if 
he could not break it. 

In Fig. 1 Mr. Scott’s device is shown in normal position. 
The working parts are enclosed in a casing 4, from the bot- 
tom of which projects the lock proper, 8. The box is se- 
cured to the telephone backboard so that the lock § overlies 
the switchhook. The lock is in the form of a slide bar 
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732,788—TELEPHONE LOCK. 


with a cut-away portion 20 inside the box, and with its 
upper end hollowed out at ro to accommodate a locking 
dog, 12. This dog is circular, and normally rests on the 
top of the slide directly under a projection 13, so that the 
slide cannot move upward. If a coin is dropped into the 
chute 5, however, it falls against the circular locking dog 
12, and displaces it, as shown in Fig. 2, leaving the slide 
bar free to move up as the switchhook rises. When the 
slide has moved far enough to bring the cut-away portion 
20 above bridge 17, the coin falls through into the: till, and 
at the conclusion of the use of the telephone, when the re- 
ceiver is hung up, the parts all assume the positions shown 
in Fig. 1. 

A modification is shown in which each coin serves as a 
locking dog until displaced by the next coin inserted. An- 
other modification has a push-rod to force the coin down 
against the dog after it is inserted. 


732,795, A. B. Stetson, substation telephone circuit. 

This is an improvement in the subscriber’s talking cir- 
cuit of the Bell standard common battery system. Hereto- 
fore the subscriber’s apparatus, consisting of receiver, 
transmitter, condenser and induction coil, has been ar- 
ranged as follows: The main or line circuit is closed (with 
the hook up in talking position) through one winding of the 
induction coil; and the other winding of the coil is included 
in a local circuit with the condenser and receiver. The 
transmitter is placed in a section of conductor, which is 
common to both the line and local circuits; but its direct 
action is nearly altogether restricted to the local circuit, its 
effects upon the line circuit and the distant receiver being 
exercised mainly through the associated induction coil. 
The source of transmitter current is in the main circuit at 
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the central office, and when the hook is up at the substa- 
tion a steady current flows through the main line, the sub- 
station transmitter and the line side of the induction coil. 
As the transmitter resistance is varied by the speech waves, 
differences of potential are produced between its terminals, 
which cause waves or surges in the local circuit. These, 
circulating in the local winding of the induction coil, pro- 
duce corresponding waves in the line, acting upon the dis- 
tant receiver to reproduce the sounds whereby the trans- 
mitter was originally actuated. 

In many respects the foregoing arrangement is highly 
efficient, but, as every one knows who has used the Bell 
instruments, there is a great deal of “side-tone” developed, 
due to the double effect of the local transmitter on the local 
receiver. It is the purpose of Mr. Stetson’s invention to 
eliminate this side tone and yet preserve the efficiency of the 
circuit. 

The gist of the invention is in the inclusion of the trans- 
mitter in the line with the line side of the induction coil, 
and its removal from the common return in which it was 
formerly connected. In the figure herewith, 2-3 is the line 
circuit, connected at the central office to the common bat- 
tery B, through the usual repeating coils r and r2. At the 
substation 7 is the line side of the induction coil, S is the 
switchhook, 1/ is the transmitter. In the local circuit 6-7 
are included the condenser c, the local side of the induc- 
tion coil 12, and the receiver 7. Steady current flows from 
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central battery B over the line 2, through coil 7 and trans- 
mitter MJ and through the common return d and line 3 
back to central. Waves due to speech at the other station 
come over the line and follow this same path, but are prop- 
agated into the local circuit 6-7 through the agency of the 
induction coil /. Changes due to the transmitter MW are 
produced directly in the line 2-3, and affect the local re-. 
ceiver 7 only inductively, through the coil J. The former 
double effect, producing a piercing side-tone, is therefore 
said to be done away with. 

It is to be said of this arrangement that it virtually re- 
duces the subscriber's circuit to the common form of trans- 
mitter-in-the-line and receiver in a local with a coil. If 
the local circuit were closed on itself, there would be no 
distinction, the only difference here being in the use of the 
common return d for both line and local. There may be a 
point that is not brought out, however. The present Bell 
circuit is more efficient than the simpler form suggested, 
there being apparently a lower percentage of losses in the 
coil. This may be due to some direct transmission by the 
following circuit: 2-1-1/-S-T-12-6-c-7-3. If so, the ad- 
vantage is preserved by Mr. Stetson. 

732,931, 

This patent is assigned to the Western Telephone Manu- 
facturing Company, the final successor of Mr. J. E. 
Keelyn’s old Western Telephone Construction Company. 
It covers one of the old types of self-contained drop and 
jack, out of which have grown all the so-called “express” 
and other switchboards, of this and other companies. The 
system shown by Mr. Egan is a magneto common return 
system. Each drop magnet has a hollow core, with an 


Charles E. Egan, telephone switchboard. 


inner core of vulcanized fibre, the single contact jack socket 
A being secured to the board by the same screw that holds 
the magnet in place. 


The drop F is slotted and works over 





the jack socket. It is apparently restored by hand. On 
each side of the drop and jack is a projecting button C-D, 
forming the end of a spring rod passing back to the rear 
frame of the board and there connected—rod C to the op- 
erator’s talking set, and rod D to the subscriber’s line. A 
line terminal plate C’ co-operates with the rod C, so that 
when the latter is held over to the right in Fig. 2 the op 
erator’s set is put to line; while another terminal plate Dv 
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732,93 1—TELELF HONE SWITCH?POARD. 


near each drop is connected to the central office generator 
J’, so that when the rod D is held over toward the drop the 
generator is put to line to call. This last motion also mo 
mentarily disconnects the drop, as the magnet circuit is 
completed through the plate D’ and rod D to line when thi 
latter is in normal position as shown in Fig. 1. The drops 
can thus be left in to serve for clearing out. 

733,021, B. O. Fox, telephone. 

This is a switch which in hotel or private line telephones 
can take the place of the regular hookswitch. It 1s con 
structed on the plan of the “grip” switches of the Swedish 
Ericsson combination instruments, but is applied to th 
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733,02I—TELEP HONE. 
shell of an ordinary receiver. In the figure, A is a I 
ceiver shell, the magnet and other working parts beins 
omitted. a is a strip of rubber or other insulating ma 
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terial projecting through a slot in the side of the receiver 
shell. It is mounted on a spring B secured at its lower 
end within the shell and at its upper end controlling the 
various contacts of the springs forming the terminals of 
talking and ringing circuits. Normally it rests against 
the screw c, but when the receiver is gripped for use it is 
pressed in, moving the upper end off the screw c and for- 
cing the other springs together. 

One objection to this form of switch is the fatigue in- 
separable from its use. The hand that holds the receiver 
must exert a steady pressure on the switch bar a all the time 
the instrument is in use. ; 


733,225, T. Lidberg, electric bell ringer. 


Another bell ringer, belonging to the Swedish-American 
Telephone Company. Everybody is apparently turning to 


pole pieces for the ringer magnets as a sub- 
armature adjustment. In the present case the 
of the magnet r4 is forked, and the armature 
The lower end of the magnet 


adjustable 
stitute for 
upper end 
18 is pivoted in the fork. 
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7 33:225-—ELECTRIC BELL RINGER, 


is rigidly and permanently attached to the frame piece 5. 
Adjustment is attained by tapping broad headed screws & 
and g into the ends of the magnet cores. Each screw is 
independently adjustable, and the adjustment is maintained 
by lock nuts, 70, IZ. 

[he simplicity of this arrangement is quite striking, but 
the magnet requires milling, drilling and tapping, which is 
not easy or cheap in magnet steel. 

733.296, E. H. Strauss, telephone. 

(his switchhook comprises a cast base 2, carrying the 
hook lever r pivoted on a screw passing through one side 
wing of the base into the other, 2a, a spring 4 being coiled 


a 




















733,2Q0—TELEPHONE. 


on this screw and having its long end taking under a pin 
on the lever to force the latter up, as shown in Fig. 1. 
Block 5 on the side of the base carries the contact springs 
6-Cc. The lower springs have indented portions 6c, 6d, 


upon which the upper springs bear when forced down. 
The hook lever carries a button of insulating material, such 
as rubber on each side of its fulcrum 3, the button 12 
forcing together the springs 6 when the receiver is hung 
up, and the other button, 12a, forcing together the springs 
6a when the receiver is taken down for use. The ringing 
and talking circuits are thus controlled. 

Why this switchhook is entitled a ‘telephone’ in the 
patent is a problem we do not attempt to solve. It is stated, 
however, that the invention is to “guard against shocks,” 
as the exposed parts of the hook are all insulated. Per- 
haps this makes it a telephone. 





THE BELL AND THE RURAL PRESS. 


One practice of the Bell Telephone Company to maintain 
its ground is to subsidize the rural press. Men of fore- 
sight have always agreed when estimating the forces active 
in safeguarding the interests of the people that to the coun- 
try newspapers must be accorded a high position. This 
belief is not without the best of foundations; and yet, as in 
the case of every worthy institution, there are also lower in- 
fluences at work. To any one who has occasion to note the 
general attitude of the country press toward Bell interests 
it is only too plain that there is something wrong. The 
truth might be more heavily sugar-coated, but the unmis- 
takable fact is evident that a large percentage of the news- 
papers in the smaller cities and towns are subsidized. When 
the country editor receives gratis a receipted bill for his 
telephone service for an occasiona! month his loyalty to the 
Bell is safe and sure. In most cases this method obtains. 
Not a day passes without bringing to light one or more 
newspaper articles like the following, taken from the Mason 
City (lowa) Times-Herald : 

The new company that was seeking a telephone franchise for 
this city has withdrawn their petition. You can look at this matter 
up one side and down the other, and the present condition is far 
preferable to that of two systems in the city. Two systems would 
be a financial burden as well as a general nuisance. When the 
time comes when the Western Electric fail in any way to perform 
satisfactory service at a reasonable cost, then it is high time to talk 
another company. They have a very nice system at this time, and 
so far as we have heard are giving very satisfactory service. We 
believe in standing by them at least until there is reason to turn 
them down. 

This article very evidently does not belong to the class 
that originates in the newspaper office, but was submitted by 
the local! manager of the Bell exchange as “copy.” That 
the local manager received it from a higher official of the 
Bell company is taken for granted. This is perhaps the 
most common method in use by the opposition in influencing 
newspaper utterances. Where neither this nor milder meas- 
ures are practicable, however, a bold course is adopted, and 
newspaper articles tending to injure the Independent move- 
ment are paid for and published as advertisements, in the 
hope, no doubt, that they will be read as ordinary items 
of news. The following, which appeared in a recent issue 
of the Ithaca (N. Y.) News, illustrates this style of attack: 

The Standard Telephone Company of Atlanta, Ga., which re- 
cently went into the hands of a receiver, has just been sold by 
order of the court for less than fifteen per cent of its capitalization. 

Items of this nature occur with such marked regularity 
that TELEPHONY has long since ceased to be especially inter- 
ested, but the foregoing appeared to be so very unusual that 
facts were requested, with the following result: 

C. J. Simmons, president of the Standard company, says: 

“T have seen other advertisements of a like character sent 
out about the Standard company. In one sense the adver- 
tisement is true, and while true, it is yet deceiving. These 
are the facts: 

“Some people in Philadelphia were induced to take up the 
proposition of building an Independent telephone plant in 
Atlanta several years ago. Many of those people were 
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wealthy. Two of the parties were then about to engage in 
building telephones and switchboards. They did build for 
this company a trunking switchboard and about 3,000 tele- 
phones. The switchboard was a complicated affair, and so 
were the telephones. The whole of it had to be rebuilt once, 
and neither the switchboard nor the telephones were ever 
valuable, nor could they be used in the successful operation 
of a system. 

“The result was that, although these people had put in a 
most magnificent underground system and had purchased 
large quantities of the very best cable, both aerial and un- 
derground, had put up the best pole lines to be had and all 
of its construction was first class except the switchboard 
and telephones, the two important defects resulted in failure 
and disaster. On the roth of June of last year this prop- 
erty was placed in my hands as receiver, and without money, 
without a switchboard or without telephones of any value, 
we have made this property pay operating expenses from 
that time to this. 

“The property was sold at about one-third of its cost at 
receiver’s sale, but the majority bondholders purchased the 
property, and we are spending now for a new exchange 
building and for new switchboard and new telephones and 
additional cables about $200,000. We are installing one of 
Stromberg-Carlson’s switchboards and we have purchased 
from that firm 4,000 new telephones. We placed an order 
some days ago for about $50,000 worth of cable. This 
order went to the Roebling company. 

“We have held together during all this trouble 2,200 sub- 
scribers and will transfer that number to the new switch- 
board. We have the most flattering prospects ahead of us. 
We expect to increase our list of subscribers to at least 
3,500 by the first day of January next, and then we expect 
to go to work the first of next year with renewed energy and 
with implicit confidence in our future success. 

“The Bell company, who evidently published the notice 
referred to and many others of like character, are not sleep- 
ing. They appreciate the fact that they are going to have 
competition. Last year they were putting up their prices 
all over town. They were stubborn, dictatorial and showed 
their customers but little consideration, as I am informed 
by many of them. They appreciate the question of com- 
petition to the extent, I understand, that they have been 
giving prominent firms service of as many as three tele- 
phones free for three years, in consideration of which they 
were to dispense with our telephones. Of course, a few 
people love money better than anything else, and they take 
the first dollar that comes in sight. Some of the people 
who made these monopolistic contracts have discovered that 
they lost more dollars than they saved, and they have re- 
pudiated their illegal agreement and ordered our telephones 
in their places of business. 

“T shall be pleased at some future day to tell you of the 
success of this new company, which I now predict.” 

This explanation is probably in keeping with a vast 
number of others, were the effort made to sift the truth. 
Under the circumstances, the newspaper publisher who 
lends his influence to this monopolistic scheme is not to be 
greatly censured. The status and importance of Independ- 
ent telephony are to him, as to many others, a sealed book. 
The stock argument that two telephone systems in a town 
constitute a nuisance appears to him sound. In this he is 
simply the dupe of the Bell company, and further also in 
that the service he renders is worth many times what he 
receives for it. For that service he should receive free not 
one-third, but his entire telephone service. The advertising, 
together with the interest and good will that may be created 
by frequent and favorable newspaper comment, are worth 
thus much, and a great deal more, to any telephone com- 
pany, Independent or Bell. 

To many readers the foregoing statements as to news- 
paper influence exercised by the Bell may come somewhat 


as a revelation. Nevertheless, the system has long ob- 
tained, and on account of its secret character has been a 
weapon against which Independents have had no defense 

A grave mistake of Independent operators has been that 
they have failed to realize the importance of educating th: 
newspaper fraternity as to the real telephone situation, and 
so have left a clear field for the Bell to take advantage o 
ignorance on a subject of such vital concern. 

The life principle of Independent telephony is the righ 
education of public opinion. This can be accomplished b 
no instrument surer nor more effective than the provincia 
press. 





OPINION OF A DISTINGUISHED INDEPENDENT 


Hon. W. E. Brown of Rhinelander, Wis., representativ: 
in congress for the tenth district of that state, in a letter to 
the Stevens Point Mutual Telephone Company gives some 
very interesting facts in regard to his experience with Inde- 
pendent telephony. Mr. Brown’s letter covers so thoroughly 
the ground that must always be gone over when an Inde- 
pendent system is to be established that it should prove use- 
ful in advancing the cause. He says: 

I am in receipt of your favor of the 10th imnst., enclosing a 
list of questions in regard to the Independent telephone system. 
We have operated ours since it was installed with success. It 
has grown from a small beginning until now it has practically 
reached its fullest capacity and there are more than twice as many 
telephones in use as the other company had when we undertook 
to organize the Independent. I am of the opinion that you will 
never have cause to regret the move should you undertake to build 
an Independent plant in Stevens Point. 

The list of questions mentioned by Mr. Brown, together 
with the answers made by him, are as follows: 

Would you recommend for our business interests that the citi 
zens build an Independent mutual telephone plant? Ans.—Yes, if the 
citizens will stand by the mutual and use its telephones exclusively 
and discontinue the use of the telephones of the Bell or any other 
company. 

What advantages would we derive from the building of such a 
plant? Ans.—Judging from experience here in Rhinelander, the 
service is much improved and there are more than double the 
number of telephones in use, and its usefulness to subscribers pro- 
portionately increased. 

How would it affect the present use of long-distance service? 
Ans.—Should the Independent toll system be established it would 
tend to better the Bell service and would also affect rates through 
competition. 

What kind of plant would you recommend? Ans.—Central 
energy full metallic system such as we have. It is the most per- 
fect system I have ever used. 

What are the prospects and who are interested in uniting the 
different towns to connect with Independent toll service? Ans. 
All towns where Independent lines are established should be inter- 
ested, as I understand they are, and the more towns that establish 
the Independent lines the better their prospect for extending the 
toll lines. 

Is there any advantage to the city in having an increased num- 
ber of telephones? Ans.—The more telephones you have, the more 
the business of the town is done by telephone, but could not say 
as to whether the total business would be more. It certainly add 
to convenience and makes it easier to do business. _ 

What are your rates, and what expenses and maintenance! 
Ans.—Rates, single-line business telephone, $2.25; single-line resi- 
dence telephone, $1.25; party-line business telephone, $1.50; party- 
line residence telephone, $1; number of telephones, 375; montily 
salaries, $175; monthly repair account, average, $5. 

Can you get as quick service over Independent toll servi 
you can over Bell? If not, what is the reason? Ans.—Yes 
use the Independent toll lines and get very prompt service d 
from an office or residence; are compelled to go to central 
to use the Wisconsin Telephone Company’s toll lines. 

Is Independent service better than that of the Bell comp 
Ans.—Our Independent service is far ahead of that given by 
Wisconsin Telephone Company when it had an exchange here 

Can you maintain better service than the Bell company? A) 
We have no difficulty in maintaining better service than the © 
company did formerly. Our line is up to date, better constr 
and hence more easily kept in repair. 

If an Independent system is not a good thing, would yo 
to the Bell company, if you had the opportunity? Give re: 
Ans.—It is a. good thing and we would not sell to the Bell o: 
other company. 
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Changing An Exchange From Magneto to 
Common Battery 


A paper read by W. C. Boyer before the Brooklyn Engineers’ Club 

















One of the features of telephone engineering is the trans- 
terring of a telephone system from an old magneto board 
to a switchboard built for common battery service. It will 
be impossible to describe in detail all the circuits that are 
used; they will be described only sufficiently for a thorough 
comprehension of the engineering features of the work. 
The lines entering a telephone exchange are of two general 
classes. Those connecting the subscriber stations with the 
exchange, called subscriber lines, and those connecting one 
exchange with another, called trunk lines, or trunks. In 
Fig. 1 is shown the nature of the wiring of a subscriber line 
used with the magneto system; the circuit is shown, much 
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simplified at the central office end, and the wiring of the 
operator cord circuit is not given. Looking at the operating 
room, the jack, by means of which the operator is given 
access to the line, is shown at A, and the drop, or signal, 
by means of which the subscriber calls the attention of the 
operator is shown at B. It has its counterpart in the drop 
used on annunciators, but is of special design, being perma- 
nently bridged across the line. This drop has a resistance 
of 600 ohms to prevent the transmission current being 
shunted materially. From the jack the line runs to the 
switchboard side of the main distributing frame C an iron 
frame-work equipped on one side with the lugs to which 
re soldered the wires coming from the switchboard, and 
n the other side with lugs for soldering the wires which 
nter the exchange from the outside. By cross-connect- 
ng from the proper lugs on one side of the rack to those 
n the opposite side, the circuits are completed from the 
itchboard to the outside lines. To the extremity of the 

ie is connected the subscriber telephone D, which is made 
of four pieces of apparatus, each with its special office to 
They are: The magneto generator E, for transmitting 
signal to the central office. <A bell Ff, for receiving a sig- 
from the central office. A transmitter, G, for transmit- 

= sound to the distant end of the line. A receiver, H, 

‘ receiving sound transmitted from the distant end of the 
The auxiliary apparatus consists of a hook switch /, 
induction coil J, and the transmitter battery K. The 
thod of operation of the subscriber telephone is as fol- 

s: The subscriber desiring to call, turns the crank of 
generator causing an alternating current to flow over 
line and through the drop coil at the central office, with 

- result that the shutter of the drop falls. This attracts 
attention of the operator. The operator introduces the 

g of one of her cord circuits, which, for simplicity’s sake, 
not shown, and thus puts herself into communication 
The receiver having been removed 





h the subscriber. 
m the hook switch, upon which it rests when the tele- 
yne is not in use, the latter, being actuated by a spring, 


rises and makes contact with the points 1 and 2, closing the 
following circuits: From one of the jack springs at the ex- 
change, along one side of the line to the left-hand binding 
posts of the telephone, thence through the secondary wind- 
ing S of the induction coil to the receiver, through which it 
passes to contact 1. At this point the circuit is closed 
through the metal of the hook switch, to contact 2, and 
thence to the right-hand binding post, from which it returns 
to the central office over the opposite side of the line. This 
circuit is for receiving the transmission from the other end 
of the line. The transmitting circuit includes the battery, 
the primary winding P of the induction coil and the trans- 
initter ; and is closed through the metal of the hook switch 
at the contact point 2. When the receiver is placed on the 
hook switch, the latter is depressed and both these circuits 
opened. The armature circuit of the generator is normally 
open, and is equipped with a device for automatically clos- 
ing its circuit when the crank is turned. By this means, 
neither the transmission current nor the current used to 
signal from the central office is shunted. Neglecting the 
current used for signalling, which is demanded only for 
short periods, the line is subjected to no potential, except 
that of the transmission current, which is very feeble. Dur- 
ing the time that the telephone is idle there is absolutely no 
potential on the line. This feature is essential and con- 
stitutes one of the distinctive points of difference between 
the old magneto or local battery system and the new or com- 
mon battery system. 

In Fig. 2 is shown the wiring of a subscriber line used 















Sleeve of Jack 


















ifafafift 


11 Calle Srorege Bortery 








Hook Switch I 


Subsecr.oer Telephone 








Fig.2. | 


in connection with the new or common battery system. In 
looking at this circuit it will be seen that the generator and 
tranmitter battery have been removed from the subscriber 
telephone, and that the wiring at the exchange end has been 
made complicated. A battery, consisting of eleven storage 
cells, is connected to the line through the contact springs 
of an electric magnet called the cut-off relay. The other 
side of the line passes through the winding of a second 
electric magnet called the line relay. At the subscriber 
telephone, a condenser of two micro-farads is wired in 
series with the bell, so that when the receiver is on the hook 
switch, the line is open to a direct current, while the bell 
will respond to the ringing current. Therefore when the 
terminals of the storage battery are connected, through the 
contacts of the cut-off relay, to the line, it is subjected to its 
potential, but no current ‘flows. When the subscriber re- 
moves the receiver from the hook, the line is closed, through 
the primary winding of the induction coil, the contact at the 
hook switch, and the transmitter; and current from the 
storage battery flows, with the result that the line relay is 
energized, and its armature being drawn up against the con- 
tact point closes an auxiliary circuit in which is included the 
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Also current from the storage battery energizes 


line lamp. 
the transmitter at the subscriber’s station, making transmis- 


sion possible. When the operator plugs into the jack to an- 
swer the call, the crank of the plug to which battery is con- 
nected makes contact with the ring of the jack, allowing 
current to flow through the coil of the cut-off relay. The 
cut-off relay being energized, its contacts are broken and the 
direct battery is taken off the line. [For transmission pur- 
poses the current is fed to the subscriber station from the 
operator’s connecting cord circuit. Contrary to the condi- 
tion with the magneto system, the insulation of the lines is 
subjected to the stress of the twenty- four volts of the storage 
battery. ‘This is more intensified by the fact that one side 
of the battery is grounded, thus making the side of the line 
connected to this particular terminal a solid ground 

With the old magneto system the presence of defective in- 
sulation on a seriously interfere with trans- 
mission, until it reaches the point when earth induction is 
Further, mechanical injury is the only agent 
aggravating With the com- 
system, the presence of a defective spot in the 


a leakage of current, 


line does not 


introduced. 
capable ol a defective S] ot. 
mon battery 
insulation is followed by 
pronounced according to the degree of defectiveness, 
the insulation, and by 
trolytic action, eat away the wire, so that it finally breaks. 
There is another feature about the common battery sys- 


more or less 
which 


is sure to deteriorate means of elec 


tem which renders it particularly susceptible to defective in- 
sulation. It has been shown that the flow of current over 
the line from the exchange energizes the line relay, and 
lights the line lamp. If the insulation should deteriorate, 
so that sufficient current to energize the line y leaks, 
the line lamp will remain lighted, so that it is impossible for 
the subscriber to signal the operator. 

Evidently before a district can be successfully operated 
under common battery, the insulation must be brought to as 
high a point as possible, but whatever work is done on the 
lines in service must be performed in such a manner as not 
and ingenious devices have 


relay 


to interfere with subscribers; 
to be constructed to accomplish this end. 

The first thing is to make a thorough test of the insula- 
tion of all the lines, to locate defective points. This test 
should be made during or directly after rain storms, so that 
the conditions will be the most disadvantageous. A con- 
venient method of testing insulation is to connect one ter- 
minal of a portable voltmeter, having as high a resistance 
as possible—usually a voltmeter with a resistance of 16,000 
ohms—to the positive leg of the Edison three-wire circuit, 
and the other terminal to the lines in connection. The 
current flowing through the voltmeter will be that which 
leaks through the insulation; and the insulation resistance 
will be given by the following formula: 


R 2 ey 


in which R denotes the insulation resistance in ohms; £, 
the effective electro-motive force between the positive and 
neutral of the Edison circuit; e, the reading of the volt- 
meter; and r, its resistance. Since, as has already been 
shown in connection with the magneto system, the lines are 
normally closed, no test can be made of the insulation 
between the two sides of a circuit, but only of the two sides 
in parallel, to ground. 

As defective lines are discovered they are reported to the 
maintenance department, and the trouble is cleared. After 
the trouble has been cleared, a thorough test is again made. 
In making this second test, it will invariably be found that 
a number of lines that have shown good on the first test 
show defective in the second. This is due to injury and 
deterioration of the insulation between the tests. 

In the meantime a force of instrument setters is sent out 
to prepare the working telephones, which are of the magneto 


_ the subscriber station may be poled. 





type for the introduction of the new system by cutting a 
two micro-farad condenser in series with each bell. In 
doing this work, care must be taken to place the condenser 
in the bell circuit only, and not in the receiver circuit. For 
if the condenser be cut into the line circuit, it will be con- 
tinually open, whether the receiver be off or on the hook 

and the subscriber will therefore be unable to call the centra 
office. Each line must be tested out as the wiring is fin 
ished, and to this end the following circuit devised by the 
author has been found to be successful: In Fig. 3 a tel 





























it + a) 
a /ig.8. pay 


phone, preferably of the cabinet desk type, so that the 
testing will have room to write, is wired to the outside 
tacts of a key A, to the inner contacts of which is conne 
the testing voltmeter. The middle, or normal, cont 
are wired through a twenty-four volt battery D, consist 
of Fuller cells to a reversing key B. The line i 
to the normals of this key. The line to be tested being tal 
up on the main distributing board, and the key A adjust 
as shown, the voltmeter with the battery in series is cut 
on the line. 

When the receiver is on the hook at the subscriber 
tion, if the condenser has been properly placed, no curré 
will flow through the voltmeter. When the receiver is 
moved from the hook, the line will be closed, current w 
flow and the voltmeter will indicate the full potential of th: 
battery. By means of the key A the voltmeter can be 
out, the telephone cut in, and communication established 
with the subscriber station. It should be observed that the 
battery D is on the line continually. The reason for keey 
ing it on the line during conversation is that the receiver at 
A glance at Fig. 1 will 
show that when the receiver is off the hook, the current 
from D, Fig. 3, will flow through its coils. When the cut 
rent is thus caused to flow through the receiver coils, it 
will render the receiver’ more or less sensitive, according as 
the field set up, assists or opposes the permanent field of the 
receiver, and the receiver cord has to be so connected as to 
make the direction of current flow, such as to assist this 
permanent field. 

The method of the procedure is for the man testing to in 
quire of the instrument setter: “How do you hear me?’ 
then reverse the key B and repeat the question. The testing 
circuit is so wired that, in its normal condition, the directio1 
of current flow on the line is the same as that which wil! 
obtain with the new system. So that if the instrument set 
ter reports that he hears better when B is reversed, he is 11 
structed to reverse the position of the tips of the receive! 
cord. 

With this apparatus a test is also obtained of the insula 
tion resistance between the two sides of the line. 

Simultaneously with the testing and condenser wiri 
above described, there is being installed either in the offic 
already in use, or a new one, a new switchboard designe 
to operate on the common battery system, with complet: 
wiring to a new distributing rack. The working lines ar 
bridged and brought to the opposite side of this new rack 
There are two ways of doing this work, which are show: 
in Fig. 4, where A represents the old and B the new ex 
change. At C is a manhole in front of the new exchang: 
and at D is a manhole in front of the old. 
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The cables 1 and 2, which pass by the new exchange, are 
‘ut in the manhole C and each end spliced to a cable which 
runs to the main distributing board in the new exchange. 
By cross connecting the conductors in these two cables on 
he main rack, the wires are made continuous to the old 
xchange. The cables 3, 4, 5, which do not pass the new 
exchange, are bridged in manhole D, and the bridging 
ables brought to the main distributing board of the new 
xchange, so that while the lines in these cables continue to 
vork as before, they appear in the new exchange. 

The battery used in the new system has one terminal 
rounded, as will be seen by reference to Fig. 2. This is 
lone for the purpose of operating certain automatic signals 
sed on the trunks. The current for this purpose flows 
rom one office over the line to the other office, and returns 
hrough the ground. In cities where the trolley system is 
ised, readings must be taken of the difference of earth po- 
ntial between the exchange in question and all other ex- 
hanges to which trunks equipped with automatic signals 

‘to be run, and the battery so poled that it will be assisted 
y this potential difference. Since the difference of earth 
otential fluctuates from day to day, and from hour to hour 
f the same day, the readings must be taken to determine 

ese fluctuations. Good practice is to take readings every 
5 minutes from Friday morning till Monday morning. 

he test should include the day on which the car traffic is 
pt to be the heaviest. 

The work of cable splicing having been finished, the con- 
ensers set at all stations, and all the lines tested out; the 
nsulation of the lines having been brought up to the best 

ndition; the new switchboard with its wiring, and new 
listributing board having been installed, we are now ready 

transfer the service from the old switchboard to the new. 
[he time selected for this work is usually Saturday night, 
because the business is the lightest at this time, and the 
lay following, being a light day, affords a good oppor- 
unity of enabling the operators to adjust themselves to the 
ew conditions, and also affords an opportunity for clearing 
whatever trouble may have occurred during the “cut-over.” 

The trunks are transferred first, and as each group is 
ut over to the new system they are tested out. The sub- 
scriber lines are taken next and cut over in blocks of 100 
nes. The method of cutting over consists of opening the 
line toward the switchboard at the old main distributing 

board, and closing it toward the switchboard at the new. 
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is work is performed very easily, since each line passes 
through two sneak current arresters placed on the main 

k, which are readily placed or removed. When the time 

the cut over comes, these sneak current arresters are re- 

ved from the lines on the old rack and placed on the new. 

e actual time taken up by this part of the work is about 
bh: lf an hour. 

"he last step to be performed is to replace the old mag- 
n-‘o telephones with the new ones of the common battery 


type, and a gang of instrument setters is started on this 
work the first thing on Monday morning and continues until 
it is completed. At the same time the work of removing 
the old cables is carried on, and the taps going to the old 
office are cut-off, in the manholes. Where the cabling has 
been done as shown at manhole C, Fig. 4, all that is neces- 
sary is to cut the cross connections on the main rack. Where 
the work is done as shown in manhole D, the old cable taps 
have to be cut off in the manhole, a piece of work which 
requires the utmost care to prevent the short-circuiting of 
the lines. 





THE TELEPHONE IN THE NURSERY. 


One New York mother has discovered what she considers 
the greatest value of the telephone. It is without a peer in 
modern invention in the raising of children. She thinks it 
will do more toward preserving discipline than all the whip- 
pings, threats, promises and bribes combined. She is the 
mother of two children, no better and no worse than the 
average. But, like all children, they are inclined to be- 
come tyrannical with their gentle mother. Of their stern 
father they stand in wholesome awe. The bickerings and 
quarrels in which Ethel and Robin indulged during the 
day were laid aside when their father came home at night. 
He did not whip them, but he would speak—and look at 
them. There was a reserve in his manner that portended un- 
told penalties, and they never failed to subside in his pres- 
ence. 

Five-year-old Ethel was hard to control. She boldly 
made faces at her mother. Robin was two years younger 
and he was almost as badly spoiled. Their mother received 
lots of advice from her neighbors on the subject of raising 
children, but she found all the suggestions unavailing. The 
only effectual means of discipline was a threat to appeal 
to their father, but by the time he got home she hesi- 
tated about bothering him, and as the children were “too 
sweet and good for anything,” she refrained from telling 
on them and laid up trouble for herself. 

One day when Ethel and Robin were in such a mood that 
she felt she could not wait until night an inspiration flashed 
through her wearied brain. She flew into the hall and in 
a moment the sound of a small bell rang through the 
house. 

“Hello. Is that you, Tom? Are you busy. I am so sorry. 
[ hate to bother you while you are so busy. But I can’t do 
one thing with the children. Yes, I have. It’s enough to 
make anybody cry. I am this minute. They are worse 
than ever. Can’t you come? Oh, have them come to the tele- 
phone? All right, hold the wire a minute.”’ 

Ethel and Robin had watched and listened all the while. 
They knew themselves to be the subject of the conversa- 
tion, but they also felt their father was too far away to in- 
spire fear. When told to come to the telephone they did it 
gladly. In fact, it had been a source of constant scheming 
hitherto to keep them from the instrument. When the 
nurse had piled some books on a chair Miss Ethel took 
her stand and the following monologue ensued: 

“Hello. This is me, papa. Is that you? Please bring me 
some can——” Here she paused and it was seen that her 
eyes grew very wide. “Yes, papa. Yes, papa. I—we—you 
talk so fast.” 

Here the receiver dropped and Miss Ethel burst into 
tears. When taken down she cried all the way up stairs to 
the nursery without making a face at her mama. 

Robin was then held up. “Hello, papa. I isn’t a bad 
boy. Yes, I is. I won’t. But.I ” Here his bravado 
broke down, his lip began to twitch suspiciously and the 
nurse set him down on the floor. He stood irresolute, then 
ran to his mother and sobbed, with his face hidden in the 
folds of her dress. 

Since that day the call to the telephone has been sufficient 
to quiet any turbulence on the part of the children. 
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QUARTERLY SUPPLIES FOR EXCHANGES. 


BY WILLIAM H. HYDE. 


I desire to show the economy of telephone companies fur- 
nishing their exchange managers with a quarterly supply 
of battery material, stationery, etc., instead of continually 
filling orders as they are sent in. 

In most cases managers will wait until entirely out of 
battery supplies and stationery before sending in their or- 
ders, and consequently when orders are received the material 
in nine cases out of ten must be shipped by express. 

If a complete supply of battery material and stationery is 
made up and shipped to each exchange every three months 
the supplies can be sent by freight, and, except in rare cases, 
all the extra handling and express charges can be saved. 

The supplies. necessary to last out the quarter must be 
carefully figured out, and if a manager runs short on his 


Estimates of Stationery 








INSTRUCTIONS TO MANAGERS.—This blank is to be made 


Superintendent. 
THE 
FiLL IN 


On Hand Form BI 


sANK —FORMS 


Send 





—_— 1 Leases [vrounded 
metallic 
Material Requisition 
Rental Bills 


Check Reports [small 


we BM 0D 


large 
Trouble 


+ Toll Line Report 


Repaires’ Trouble Repor 


Letterheads [large 


10 small 
Uncollected Rental Reports 
Change Notices 

In Tickets 

Out 
Throug 


h Tickets 
Ticket 
Inspection Slips 
Check Ledger Lat 
Envelopes Large 
Small 


Envelopes Toll 


ge-Small 


71 «C&S e Credit Vouchers 


Small 


sure 


m Notices 


Test Reports 


oO Connecti 
Morning 
2) Disconnection Notices 
Collection Books —Narrow-Wid¢ 
27 Monthly Statement 

Report of Collections 


Quarterly Supplies 


supplies an explanation is in order as to what has been done 
with the material. 

The following plan will be found to work out very 
cessfully: Instruct managers to send in a statement on the 
first of January, April, July and October, showing station- 
ery and battery sup plies on hand, and an estimate of what is 


SuC- 


needed for the coming quarter. A blank form to be used 
for this purpose is shown on this page. Style of blank 


forms and batteries in use are optional. 
In making up the quarterly supply order of stationery one 
must be guided somewhat by local conditions; some ex- 
changes needing more of a certain kind of blanks than oth- 
ers, but by a little figuring and a knowledge of what an 
exchange has used for several months back a very fair 
average can be arrived at. An estimate of battery supplies 
is a little more difficult. Fuller battery supplies will have 
to be left largely to the manager in charge. Gravity battery 
supplies may be figured very closely on this plan: 
The life of a-gravity zinc is about three months, 


of a 








Exchange 


and Battery Supplies for Quarter ending 
out on the 


INFORMATION REQUESTED BELOW 








gravity copper about six months, and five pounds of vitriol 
will run a gravity battery three months. If there are six 
gravity batteries in use at an exchange the quarterly suppl) 


of gvarity battery material would be as folows: Six grav 


ity zines, three gravity coppers and thirty pounds bh 
vitriol. 
The foregoing is a very conservative estimate and has 


been proven to be adequate by practical experience. 

If Le Clanche batteries are used the following average; 
may be safely taken: zincs, twenty-five per cent per quarte: 
of the number of Le Clanche batteries in use; porous bags 
or cups, fifteen per cent per quarter of the number of Lé 
Clanche batteries in use; sal ammoniac, fifteen per cent pe: 
quarter, in pounds, of the number of Le Clanche batteries 
in use. 

Consequently, if there are 100 Le Clanche batteries in us 
the following quarterly supplies would be needed: Twenty 
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Ist of January. April, July and October. and mailed to the Genera! 


Is FOR SHIPP ING Pu /RPOSES ONL Y. 





FILu IN. BATTERY SUPPLIES 





On Hand STYLE Wanted Supplies Send 
—— Fill this in 
Battery Jars 
Carbons 
a 
- = Cups 
p Sts ite how many 
Zines Batteries 
in use 
Solution |yals. 
Mercury [Ibs 
Gravity Battery Jars 
a 
Zines — 
State how many 
Coppers) | Gravity Batteries 
in use 
Vitriol {lbs 
Jars 
for a 
~o Bays 
. State how ma 
Battery Zines 
Batteries in use 
Sal Ammoniac 
for 
Dry Batteries State how many 
Dry Batteries 
in use 
Gt i, M 
five Le Clanche zines, fifteen porous bags or cups, filteet 
pounds sal ammoniac. 
- . r 6+] 
‘or dry batteries ship forty per cent per quarter of th 
number of dry batteries in use. For example, if there art 
200 dry batteries in use, ship eighty dry batteries to last out 


the quarter. 


If the above plan is carried out you will be surprised 
see the saving in postage, express and freight charges at 
the end of the nai 


On June 8, the Anglo Bdeiae telepho ne cable 
forms the submarine portion of the London-Brussels tele 
phone line, was opened for service. The cable forms one- 
fifth of the entire line, which is about two hundred and 
fifty miles in length, and is the longest submarine telephone 
cable in service in the world. The cable composed oi 
four stranded conductors, each insulated with gutta percha. 
which is armored with brass sheathing and steel wire. The 
service is satisfactory. 
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New 


the recent 


William W. Dean of 
isitors to Chicago. 
F. E. 


at ( de mn, 


York was among 


3ell, owner of the Independent telephone system 
Ind., was a recent Chicago visitor. 

Charles Stahi of Xenia, Ohio, is to be wire chief of the 
new telephone system at Springfield, that state. 

W. M. 


Low, president of the Electric Appliance Com- 


pany, Chicago, has returned from an Eastern trip. 

Frank G. Jones, president of the American Electric Fuse 
Company, was among the recent New York visitors. 

\W. B. Smith of Neilsville, Wis., is the new manager of 
the Badger State Telephone Company of that place. 


harles Squires has been appointed superintendent of con- 
struction for the Mexico (Mo.) Telephone Company. 
Charles Ik. Brown, secretary of the Central Electric Com- 
pany, Chicago, was a recent visitor to New York and East- 
ern points. 


C. O. Baker, Jr., of Newark, N. J., the platinum mer- 
haui, recently satleq for Europe to be gone during the 
Heated term. 

Walter E. Doolittle, president of the Sterling Electric 


Company, Ind., has returned from an 


extensive 


J. H. Parish, general _ of the Standard Telephone 
& Electric Company of Madison, Wis., has been a recent 


visitor to ( ‘hicago 


Lafayette, 
trip. 


recently 


I’. C. Smith, manager of the Citizens’ Telephone Com- 
Houston, Texas, was a recent visitor to New York 
and Eastern cities. 


pany 


J. D. Kiddo is the present manager of the new telephone 
system at Texarkana, Texas, having recently succeeded H. 
\. Brinkerhoff, resigned. 

lanager O. M. Rod Telephone 


Tharp of the Golden 


npany, Wahoo, Neb., was a business visitor in Chicago 
the first of the month. 
l.. ©. Van Awken of Noblesville, Ind., has removed to 


nkton, where he has purchased the telephone plant re- 
installed by Frank Jackley. 

istin Alspach, cashier of the Findlay (Ohio) Home 
phone Company, has been appointed manager of the 
pany’s Bowling Green exchange. 

rique Callejo, manager of the local telephone company 
uebla, Mexico, has been forced temporarily to abandon 
uties on account of serious illness. 


irge A. Briggs, president of the Chicago Telephone 
'y Company, Elkhart, Ind., has recently returned from 
tended trip through the Western country. 


I. Kavanagh of the Western Telephone Manufactur- 
ompany, Chicago, has purchased the property of the 
sh Valley Telephone Company of Chrisman, III. 


Mott, recently associated with G. M. Gest, the con- 
ntractor, has been placed in charge of the New York 
recently opened by the American Conduit Company. 

E. Posely of Stewart, Minn., has disposed of his 
business interests and is giving his entire time to the 
pment of local telephone enterprises. Mr. Posely 


will shortly begin an extended tour of the Pacific coast 
states. 


J. L. Putnam, general manager of the Clark Automatic 
Switchboard Company of Providence, R. I., has recently 
made an extensive business trip through the Western coun- 
try. 

W. C. Ross, who has been superintending the conduit 
work for the Home Telephone company of Los Angeles, 
Cal., has completed the work and is now similarly engaged 
at Oakland. 


William W. Dean, for many years an engineer with the 
Kellogg Switchboard & Supply Comps iny, Chicago, has ac- 
cepted the position of consulting engineer for the Consoli- 
dated Fire Alarm Company of New York City. 

Edward E. Clement of Washington, D. C., spent a week 
in Chicago, the guest of Kempster B. Miller. While here 
Mr. Clement was given a several days’ tour of the surround- 
ing country in Mr. Miller’s automobile, “The Rolling Pea- 
nut. 


W. J. Gunn, advertising manager of the Kellogg Switch- 
board and Supply Company, Chicago, recently returned 
from an extended Eastern trip. Mr. Gunn spent some time 
in Boston and Montreal and visited a number of other East- 
ern cities. 

Walter Swanington has accepted the position of assistant 
superintendent of the Lafayette Telephone company, Lafay- 
ette, Ind. Mr. Swanington succeeds Baird Shields, who 
is now in the employ of the Kinloch Telephone company, 

Louis. 

J. Roscoe R. C. V. Hanifin, formerly of Oakland, Cal., 
has settled in Chicago and will devote his time to perfecting 
some of his inventions. He has perfected a multiple switch- 
board circuit, a party line system and a number of other 
pieces of apparatus. 

Irving W. Pope, auditor for the Federal Telephone com- 
pany of Cleveland, Ohio, and general manager of the com- 
pany’s plant at Findlay, has assumed the additional duty 
of managing the Bowling Green exchange. Mr. Pope will 
make a number of improvements in the system. 


J. H. Gorden and James Patterson, comprising the firm 
of J. H. Gorden Manufacturing Company of Cooper, Tex., 
were recent Chicago visitors. The company manutactures 


Gorden and Patterson 
Northeastern 


telephones and batteries and Messrs. 
were making a business trip through — the 
country. 

B. F. Wasson, president of the Farm and City Tele- 
phone Company, Clinton, la., which is one of the largest 
Independent telephone companies in the state, has been as- 
signed the position of making a display of the evolution of 
the Independent telephone in the electricity building at the 

Louis World’s Fair. He has already quite a collection 
of the different parts of some of the old telephones, but 
asks his friends to help him further in this undertaking by 
sending a telephone or any part of a telephone that is not 
commonly found, to be placed in his contemplated display. 
Everything that is entrusted in Mr. Wasson’s care will be 
taken care of, and when put on exhibition will have the 
name of the donator, the date of patent and the name of 
the maker. After the exposition the contributions will be 
returned to the donor, when requested, without expense. 





Telephonic communication has been established between 
England and Belgium, the service being operated by the 
telegraphic departments of both countries. The price is 1od. 
for three minutes. On the French service between Tours 
and Paris two separate conversations can be carried on 
simultaneously on the same line by the method invented by 
M. Petit, inspector of the electric service at Tours. 
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Balance on Telephone Lines* 

















(Concluded. ) 


The theory of the propagation of telephone currents is de- 
duced directly from that of alternating sinusoidal currents. 
An alternating electromotive force of sinusoidal form being 
produced at one end of the line, it generates a sinusoidal 
current which is propagated with an intensity that varies at 
different points. This intensity descends in proportion to 
the distance from the starting point. In the case, often met 
with in practice, in which the line is long enough that the 
influence of the talking apparatus may be ignored and where 
the resistance is slight, the enfeblement or descent of in- 
tensity of the current follows an exponential law. The 
relation of the intensities at two points separated by a dis- 
tance b is equal to 


in which R, C and L represent respectively resistance, ca- 
pacity and self-induction by unit of length. 

The formula which gives the coefficient B of descent of 
intensity is remarkable in that it does not depend upon the 
period of the propagated sinusoidal current. If, instead of 
the one electromotive force which we have considered, there 
are others of different periodicity, the various currents gen- 
erated will descend in intensity at the same rate, so that at 
some point on the line they will unite, giving a current of 
greater or less intensity, but always of the same nature. 
It seems legitimate to apply this conclusion to the telephonic 
current, which is very complex, but which may always be 
resolved into a certain number of elementary sinusoidal cur- 
rents. 

The theory just noticed does not explictly contemplate 
either a single-wire or a double-wire line. If it is a single 
wire, R and L must be taken for the resistance and the self- 
induction of the unit of length, and C for the capacity in re- 
lation to the earth. If the line is composed of two wires, 
R will be the sum of their resistance, C their mutual capacity 
and L the self-induction. 

In no theory has it appeared useful to make a distinction 
in the case in which the two wires are not equal in diameter 
or are of different materials. Lines have been constructed of 
a single wire, with earth return, and two-wire lines of dif- 
ferent metals, copper and iron, without its being found that 
their action was bad on account of their heterogeneous com- 
position. 

From one point of view, then, there appears to be no ne- 
cessity whatever, either in theory or in practice, for building 
the line with two exactly similar wires. 

But talking currents are not the only currents which cir- 
culate on telephone lines. There are also those induced by 
neighboring conductors, and one must strive to annul their 
effect upon the instruments by anti-induction. Let us see 
whether we must extend to induction currents the theory 
just explained. 

We have considered induction as being produced upon 
each wire separately; it may and must be differently con- 
ceived. The electromotive force of induction is, in reality, 
the variation during the unit of time of the flux of induc- 
tion intercepted by the induced circuit. It is known that the 
lines of force generated by the inducing wire are concentric 
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circles when the line is alone in a sufficient space. If the 
presence of two telephone wires does not deform the circles, 
or, at least, if they are not deformed otherwise than sym 
metrically, which will probably be the case if they are equal 
ly distant from the source of induction, the flow of inter 
cepted force will be absolutely nothing; but this conditior 
being, as already explained, never perfectly realized, ther 
will be produced an electromotive force of induction whicl 
will be great in proportion to the strength of the inducing 
current and will vary more rapidly. This electromotiy 

force may be resolved into elementary electromotive fore: 

of sinusoidal form. It will generate, therefore, a current 
which will be propagated in the manner of the telephoni 

current with the same exponential law of descent of inter 

sity. 

Every portion of the line will send toward the receive: 
an induction current. How may these different currents 
be made to mutually counteract and destroy each other? 
very simple expedient may be suggested. This is to dis 
pose the wires in such a manner that the currents shal 
flow alternately in opposite directions, at the same time r‘ 
maining equal in intensity. To accomplish this the line is 
divided into a number of sections as short as possible; thes 
sections being equal, they will be the seat of equal electr 
motive forces, and the directions of these forces are mad 
opposite by transposing the wires at the beginning and end 
of each section; two neighboring sections being at equal 
distances from the instruments at the ends of the line, they 
will generate equal currents in opposite directions, which 
will have no effect on the receiver or other apparatus. In 
short, the line must be divided into an even number of equa! 
parts and the wires transposed. 

We have now a new idea of balance: The wires need not 
be of the same size nor of the same metal; balance, instead 
of being parallel to the inducing wire, is perpendicular to it 
balance exists, not between the two wires, but between thi 
sections, beginning midway between the ends of the line. 

To determine whether this idea of balance is worthy 
be substituted for the one previously noticed we have had 
recourse to experiments, and the results seem conclusive. 

Between two points about fifty kilometers apart and on a 
line also traversed by telegraph wires were strung fou! 
copper wires two and one-half millimeters in  diamete! 
These were transposed and placed symmetrically with r 
gard to the telegraph wires. It was found that with one out 
going wire and a return of one, two or three wires a vet 
good circuit is obtained with each of these combinations 
and the circuit is free from induction, 
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We have also experimented with a circuit on three wires 
arranged as shown in illustration, A and B being the instru 
ments and 1, 2 and 3 the wires. The circuit thus obtained 
is equally good. 

The same experiment was repeated on a line sixty-fiv« 
kilometers long with two three-millimeter wires and twe 
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five-millimeter wires. Thus circuits were formed on wires 
of different diameters and variable in number. Circuits were 
always obtained whose anti-induction was identical with that 
on lines of the same length formed of two wires which were 
equal and of the same material, 

The conclusion to be drawn from these experiments is 
that balance exists between sections and not between wires. 
in all the experiments just cited the sections were exactly 
alike, while the wires were different ; and it is easy to ascer- 
tain that balance is destroyed as soon as an element is intro- 
duced into a section which is not found in the corresponding 
section. Thus it suffices to connect a receiver at some point 
on a wire to set up a noise of intense “frying.”’ It is very 
probable that a poor splice, introducing an abnormal resist- 
ance, would have the same effect. 

It is believed that this new conception of balance on tele- 
phe me lines is capable of greatly advancing the industry. 
Engineers have been too much preoccupied with good in- 
sulation. Certainly this consideration has its value and 
must not be neglected; but it is also necessary to give great 
attention to anti-induction. 

When the electromotive force of induction is great, either 
m account of the character or proximity of the inducing 
current, it is very hard, nee precaution one may take, 
to secure a perfect anti-induction. 

The first difficulty is presented by the too great nearness 
of tramway lines. A whistling noise is constantly heard, 
arising from the currents not being absolutely continuous, 
but composed of waves which are short, it is true, but of 
high frequency—waves which are produced in the same 
manner as the current, that is, by the rubbing of the brushes 
upon the collectors of the generators and motors as well as 
by the always intermittent and vibratory contact of the 
trolley with the supply wire. 

The second case is that in which the lines are placed too 
near telegraph wires, and here it is still nearly impossible to 
avoid all induction. There is only one remedy, and it is 
Si oe —namely, to keep away from these annoying and 

langerous neighbors. We believe this can usually be done. 

However, it may sometimes be impossible to secure special 
rights of way for telephone lines. How, then, shall we re- 
duce the light noises mentioned at the beginning of this 
which sometimes are loud enough to hinder conver- 

By giving more care to arrangement of the sections 

hich are to balance each other in order to suppress induc- 

tion. The induced currents becoming weaker as they pro- 

along the wire, it is to the greatest advantage to give 

st attention to the portions of the lines near the ends. 

haps it would be well, breaking with the rules and cus- 

thus far adopted, to increase the number of sections 

to make them numerous in the neighborhood of the 
oor 


article. 


sation ? 





TELEPHONY ON THE DARK CONTINENT. 


telephone penetrating into the darkest depths of 


a. Parallel telephone and telegraph systems now reach 


ba on the shore of Lake Albert Nyanza. Starting 
Mombasa, the trunk line with its branches is 1,03 34 
in length. The charge over the whole distance is 
hilling and four pence per conversation. The same 


xe is made for a message of eight words over the tele- 

line, with two pence for each additional word. The 
ition of this gigantic enterprise in a country inhabited 
vages and wild beasts and reeking with deadly mias- 
5 a notable feat. If it is true as reported, however, that 
ires were strung the whole length of the line on living 
it is to be feared that results will be far from satis- 
ry. Even with the best possible construction it would 
nly reasonable to expect numerous cases of trouble, re- 
ig from leaks caused by the rapidly growing vegetation 
e jungle. 
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ICP VP ED) “my 
N. Turner, treasurer and manager of the Citizens’ 


Telephone Company, Kokomo, Indiana, is one of the 
pioneers in the Independent telephone operating field. He 
was born in Canton, Missouri, March 8, 1868, and attended 
the public school in Canton, finishing his education at Chris- 
tian University. At an early age he began work in the 
Canton planing mill and worked up to the position of su- 
perintendent. Always quiet and observant, his mind ran 
to mechanical problems. He spent his leisure hours in 
making tests and experiments. The subject of electricity 
was always of especial interest to him. While engaged in 
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the planing mill business, as a side issue he installed a small 
telephone exchange in his home town. So absorbed did 
he become in his new work that, feeling the want of a larger 
field, he sold his interest in the mill and his exchange and 
went to North Vernon, Indiana. There he installed a mod- 
ern exchange and at the close of the first year sold it at a 
good figure. From there he went to Kokomo, where he 
now has one of the most completely equipped exchanges in 
the state, everything modern and up-to-date. So rapid has 
been the growth of this plant that it was found necessary to 
put in an underground system sufficient to accomodate 5,000 
subscribers. This work will be completed in about two 
months, and then Kokomo will have few equals and no su- 
periors in the state. 





Merrill, Wis., is another point at which the Bell has 
abandoned the field in favor of the Independent company. 
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Divided Multiple Switchboards 


\ paper read by W. Arrken, before the Institute of Electrical Engineers, London, England. 

















The designing of an efficient telephone system for one 
of the great centers of industry requires careful considera- 
tion, as the subject bristles with difficulties. Before put- 
ting my suggestions before you it will be advisable to con- 
sider briefly the methods that have already been put forward. 
The general practice has been to divide the area to be tele- 
phoned into sections, to place in each section an exchange, 
to connect the various exchanges together by direct junction 
wires where the traffic is considerable, and to connect the 
various exchanges or groups of exchanges also to one or 
more junction centrals, through which connections are ob- 


lines would be required, seven and one-half per cent for 
in-coming work to one exchange and seven and one-half per 
cent to the other, or 1,500 metallic circuit lines. To accom 
modate the in-coming junctions twenty switchboards (ten 
in each exchange) would be necessary with twenty-five lines 
per operator and three operators’ positions per board. Sixty 
operators and six supervisors are, therefore, required t 
work the in-coming junction lines in the two exchanges, 
and as each subscriber’s operator has a large proportion of 
connections for the other exchange she cannot attend to s 
many calls as she could do if all the work were local. On 





tained to small exchanges 
where the traffic is not suf- 


ficient to warrant direct @ — 
junctions being run, so . 

that complete  inter-com- _ XX 
munication may be estab- : pz 
lished. Fig. 1 shows such @ Oe ad Ite: 

an arrangement. The weak OX tte AR Se 
spot of such a system is oe ‘4 z 
the multiplicity of junction SS 
calls. Only a small pro- ft tad 


portion of the total calls 
can be dealt with direct by 
one operator. In the larg- 
er exchanges fifty per cent Sin ienisiatiiien ile . 
of the calls may be local, but oe net DONT 
in the majority of cases the 
percentage will be much <a 
smaller, in some cases only @ 
5 to 10 per cent; 50 to 95 
per cent of the calls have, 
therefore, to be handled by 
two—in some cases three 
—operators. The service 
is not, therefore, ideal. Pe 
The call has to be passed | Se 
from exchange to ex- . 
change, and a junction call 
takes about twice as long west ' 
to complete as a local one. E 
The subscriber's number er} 
has to be received by more ey 
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each junction switchboard 
the complete multiple ot 
10,000 subscribers’ _ lines 
must be repeated, and o1 
every subscriber’s section 
1,125 spring jacks must b« 
multiplied for out-going 
work to the other ex 
change, these being multi 
plied three times on tw 
sections to place them well 
within the reach of th 
operators. The provision 
of junctions between ex 
changes is a difficult one. 
for to provide an_ ideal 
service the number of cir 
cuits must be sufficient to 
carry the maximum num 
ber of calls at the busiest 
half hour of the _ busiest 
day, and necessarily many 
of these junction circuits 
would be lying idle the 
greater part of the time. 
In the earlier days of 
telephony there was _ not 
much need for the divided 
board, as the great cities 
~ | were efficiently telephoned 
D) with switchboards having 
a capacity of from 6,000 
to 15,000 lines. When 
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than one operator. There 
is also the possibility of delay and inefficient transmission be- 
cause of the complications of the junction circuits and their 
consequent liability to go out of order. In practice it is found 
that for an efficient service where there are a considerable 
number of exchanges, for every one hundred subscribers’ 
lines twenty junction lines are required, ten per cent for in- 
coming work and ten per cent for out-going work. In 
addition, the junction circuit is much more complicated than 
a subscriber’s circuit; its apparatus is more intricate and 
requires more expert handling. 

Let us consider a concrete case, dealing with an area 
served by two large exchanges. Such a condition could 
hardly exist in practice. There would almost certainly be 
lines to smalier and more distant exchanges. In large sys- 
tems it is usual to reckon the number of junctions necessary 
at twenty per cent of the number of subscribers’ lines in 
an exchange. In considering the following hypothetical 
case I have calculated on fifteen per cent being necessary 
for working between too large exchanges. Between two 


exchanges of 10,000 lines each, fifteen per cent of junction 


necessary a number of these were fitted and connected by 
junction lines. Even to-day the system I advocate is worthy 
of consideration practically only in the world’s capitals, 
where it may be expected that the number of telephone sub 
scribers may reach something like 100,000. Underground 
work is essential with the divided board, owing to earths 
etc., giving false calls, and it is only of late years that facili 
ties could be obtained for work of such a nature, and eve! 
to-day way-leave facilities are not always obtainable. It 
only in recent years, also, that satisfactory conduits for larg: 
capacities have been introduced, and that hermetically seal 
lead-covered air-space paper cables containing a large nun 
ber of conductors were manufactured. The system I am about 
to describe is just beyond the experimental stage, and [ thin! 
the time is now ripe for it to receive careful attention. 
Such a system must, of necessity, be an undergroun: 
metallic circuit system. The average length of subscribers 
lines would be greater with a divided system than with th: 
junction system, as a larger area would be served from a 
central, but against this must be placed the great reductio! 
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n the number of long junction circuits with their elaborate 
switchboard equipment. In my opinion, it is only by adopt- 
ing a divided multiple switchboard system of working, in 
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which the exchange is divided into several sections, the 
subscriber having the power to call any one of the sections 


at will, the large cities of the world may be more efficiently 
telephoned. 

ee one ae aay ea By a divided multiple ex- 

...| change I mean an exchange 

| divided into two or more 


groups, each group having a 
multiple of a proportion only 
of the total subscribers’ lines, 
each subscriber having the 
power of calling each of the 
groups at will and obtaining 
connection with the subscrib- 
ers multiplied thereon with- 
out the intervention of a sec- 














2\[: | ond operator. The advocates 
| of the divided multiple board 

ar kd system believe in centraliza- 

=) ue - ae 

1D tion and the abolition of 





= : ~_) junction lines as far as pos- 
The multiple of each switchboard or division is made 
as large as can be conveniently reached by the operator, 
and, where those who favor the divided system differ from 
the advocates of the junction system, is in that they ask 
the co-operation of the subscriber by giving him the se- 
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g of the group of switchboards on which the line want- 
_ connected. Two or three push-buttons or switches 
itted in combination with the ordinary subscriber’s in- 
nent, one, say, labeled I to 10,000, the second 10,001 
0,000, and the third, 20,001 to 30,000, or in other suit- 
divisions, In addition to taking the telephone from the 


switch-hook the sub- 
scriber has to press 
the button of the 
group in which is the 
number required; he 
then gets the connec- 
tion direct instead of 
as in the junction sys- 
tem, the first operator 
having to ask a sec- 
ond to assist her in 


completing the con- 
nection in a _ large 
proportion of the 
calls. 

The central ex- 


change on a divided 
system consists really 
of two or more great 
multiple switchboards 
serving a large area, 
and its total capacity 
may be from 30,000 
to 60,000 lines, ac- 
cording to the size of 
the units and number 
of divisions. Instead, 
however, of having 
junction lines __ be- 
tween the exchanges 
the subscribers’ lines 
are branched to each 
division and have a 
calling signal and an- 
swering jack on each, 
so that they can be 
connected to each of 
the multiples of the 
several divisions, the 
subscriber’s own line 
being multiplied on 
one of the divisions 
so that other lines 
may be connected to 
it. The subscriber 
can, therefore, great- 
ly expedite the rate of 
operating for a great 
proportion of his 
calls, and at the same 
time he enables the 
operator to perform 
more work, as a sec- 
ond operator more 
rarely intervenes. A 
proportion of junc- 
tion working will still 
exist to the exchanges 
more distant from the 
center, but in most 
instances it will be 
possible to so design 
a system that seventy- 
five per cent of the 
possible junction 
working will be 
eliminated. I have, 
therefore, based my 
estimates on this fig- 
ure, 

Fig. 1 shows a 
large, populous area 
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telephoned on the junction system, the total number of sub- 
scribers being 115,000 in thirty-seven exchanges. The 
largest exchange has a capacity for 15,000 lines, or thir- 
teen per cent of the total. In the two largest exchanges 
there is twenty-two per cent, and in three twenty-six per 
cent. Even if the three exchanges were each of 15,000 
lines they would only contain thirty-nine per cent of the 
whole. Fig. 2 shows the same area telephoned on the di- 
vided multiple system for the same number of lines in 
fifteen exchanges. The largest exchange has 45,000 lines 
and the next 30,000 lines. In the former there is thirty- 
nine per cent, in the two sixty-five per cent, and in three 
eighty-three per cent of the total. The lines on the diagrams 
indicate direction only and not the number of circuits nec- 
essary. I may be accused, with a good deal of justice, of 
comparing a theoretically good divided system (Fig. 2) 
with an imperfect junction system (Fig. 1), but with the 
latter system local conditions and limitations, such as rivers, 
public parks, low-class residential neighborhood, etc., form 
natural boundaries beyond which, for the sake of economical 
working, it is not desirable to extend, and, therefore, single 
exchanges of the maximum size are not always possible or 
essential, whereas this does not apply to the same extent 
to the former. 

Milo G. Kellogg of Chicago was, I believe, the first to 
design and advocate a divided multiple board system, and 
a number of exchanges are now working in America on this 
plan. Usually two divisions have been adopted, but in one 
or more cases a four division board has been installed. In 
these pioneer exchanges the system was complicated by 
polarized relays and indicators on the switchboards, and at 
the subscribers’ offices by commutated magneto-generators. 
In at least one case the magneto-generators were replaced 
by the primary speaking battery, acting through an induc- 
tion coil, giving a “kick” when the circuit was made and 
broken, sufficient to energize the calling signal (see Fig. 3). 
Suitable switches connected the current-generating ap- 
paratus to line in the proper direction to actuate the signal- 
ing apparatus in the division required. 

In one circuit a positive and a negative polarized indi- 
cator are in series across the loop and two similar indicators 
in series are connected as a tap to earth on one wire of the 
metallic circuit. (See Fig. 4.) In another case a positive 
and a negative polarized indicator are in series and tapped 
to earth, two off each line. (See Fig. 5.) Four-division 
exchanges are thus obtained. 

With the development of the central or common battery 
system of telephone exchange working and the popularizing 
of the telephone the need for a simpler way of working 
great central exchanges became more urgent, and when 
considering this question I was struck with the idea of 
working a divided system from a central battery. I had 
previously designed two circuits which led naturally up to 
this, one in February, 1898, with a retaining electro-magnet 
at the subscriber’s instrument, which allowed a momentary 
depression of a key (thereby mechanically completing the 
circuit of the central battery through the calling relay to 
earth) to give a permanent signal to the operator (Fig 6), 
and another in June, 1899, in which I removed the electro- 
magnet from the subscriber’s instrument and provided a 
Jocal retaining circuit on the relay at the exchange, utilizing 
the ordinary line relay coil for this purpose (Fig. 7). The 
latter I preferred to use for my divided board system, as it 
simplified the apparatus at the sub-station. 

In this system non-polarized relays are used, energized 
from a central battery when any one of the simple switches 
at the sub-station instrument is depressed. The caller can 
thus select any one of two or three groups of multiple 
switchboards required. A greater number of combinations 
could, no doubt, be obtained by step-by-step movements, but 
at the expense of simplicity. In a two-division exchange 
having two groups of multiple switchboards, two simple 


single make-and-break relays are necessary at the centra! 
and two earthing or grounding switches at the sub-station 
In a three-division exchange two double (or one triple and 
one double) make-and-break relays are used in connection 
with the two wires of the metallic circuit, and in connection 
with them are three calling lamps, one on each of thre 
groups of multiple switchboards. 

Any of the well-known forms of instruments may be used 
in conjunction with these systems, it being only necessary + 
fit in combination therewith a simple two or three-wa 
switch as required, one position earthing the 4 line, another 
earthing the B line, and the third earthing the A and 
lines simultaneously (the latter in the three-division only 
The switch-lever or plunger is put momentarily in one « 
these positions to give a permanent signal to the attendant 
at the corresponding switchboard. 

With a two-division system, shown in skeleton on Fig. 
and the line circuit in more detail on Fig. 9, two switch- 
boards, A., B, (Fig. 8), of suitable size are provided, and 
one-half the total capacity is multiplied on one line 
boards and half on the other. Each subscriber’s instrume: 
has two push-buttons, 4,, B,, one for earthing the A and 
the other for earthing the B line. 

Each line, after passing through the usual test board 
main distributing frame, 7B (Fig. 9), is connected to 
special double intermediate distributing frame, DB. To a 
central set of soldering tabs the two test board wires are 
connected, and from the same set a triple wire per circuit 
is carried to the multiple jacks, MJ, of one line of boards 
From a parallel strip of tabs on one side of the central lint 
tabs a quadruple wire per circuit is carried to the answering 
jack AJ, and calling lamp CL, on the same line of boards 
and from a parallel line of tabs on the other side of the 
central line tabs another quadruple wire per circuit is car- 
ried to an answering jack AJ, and calling lamp CL, on the 
second line of board. A quad cross-connecting wire con- 
nects the central line tabs and the tabs on both sides. All 
wires from the intermediate frames are made up in cables, 
but the wires between tabs are made in loose quads to allow 
of ready alteration with the object of changing the local 
position of any subscriber so as to equalize the work per 
operator. As in this arrangement it is necessary to allow dis 
tribution on each line of boards, each quad is made 
up of the two line wires, the test wire and a lamp wire. 
The test wire also has a connection through the cut-off relay 
coil to earth. Each line wire has a connection through a 
tongue and contact of the cut-off relay COR and its line 
relay coil, LR, or LR., to battery and earth. Each tongue 
of the cut-off relay COR has also a connection to the tongu 
of the line relay associated with it, the under contact of eac! 
line relay being connected to earth. 

The answering jacks and calling lamps are arranged 
the usual way, with pivot relay, PR, and lamp, PL, nigl 
bell, VB, etc., as shown in Fig. 9. The calling lamp als 
has a connection to the line side of the relay coil, so that 
is in parallel with that coil. The action is as follows: 

When a subscriber depresses key A, (Fig. 8), there 
a circuit from the earthed central battery through line c 
relay k (with lamp 7 in parallel) associated with that lin 
through one contact and tongue of cut-off relay h, throus 
the A wire to earth at key A,. The line relay k is ther 
fore energized and the lamp 7 glows. There is then a lo 
circuit from earthed central battery through line coil k ai 
lamp j in parallel, through contact and tongue of cut-o 
relay h, through tongue and contact of line relay k to eart 
and the lamp therefore continues to glow after the key 4 
is released until the operator answers. This is done b 
inserting a plug, g, of a connection set into the answerin 
jack C,. Another local circuit is then’ established from 
earthed central battery 7, through the shunted lamp p, 0” 
the third conductor of the cord to sleeve of plug g, bush © 
jack C,, over test wire, through cut-off relay coil / to earth 
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(he cut-off relay h is therefore energized and the line relay 
sircuit broken by the tongue leaving the outer contact, so 
that the calling lamp ceases to glow. The subscriber may 
then be connected with any other on that multiple. Should 
the B, key be depressed, the other line relay and lamp will 

energized, the retaining circuit be broken by the cut-off 
relay being energized by a connecting set used by an oper- 
itor at the second line of boards, and a connection complet- 
ed thereon. 

Each operator may have 300 answering jacks and call- 
ng lamps under her control, but will only attend to half the 

tal number of calls from each subscriber. As there are 
ewer junction lines between exchanges on the divided sys- 
em, the out-going junction work will be less and each 
ocal operator will, therefore, be able to attend to a greater 
umber of lines. Presumably on the junction system about 
fifty per cent of the calls w ould be for the second exchange, 
ind, as a junction call takes twice 
cal one, if most of the work is made local, as on the divid- 
system, the operator will be able to attend to approxi- 
itely fifty per cent more lines, so that instead of sixty-six 
nd two-thirds subscribers’ sections being necessary on the 
unction system at 100 lines per operator, only forty-four 
ind one-third sections would be necessary on the divided 
system. 

There will also be a very 
space, and consequently 
ength of the unnecessary 


considerable saving in floor 
rent or value of premises, as the 
junction and subscribers’ sections 


as long to complete as a 


arrangement, and when the C, key is depressed both line 
relays are energized, the circuit of the A and B line lamps 
is cut and the lamp associated with the third, or C, group 
of boards glows. When an answering plug is inserted the 
cut-off relay is energized and the local retaining circuits are 
broken and the C lamp ceases to glow. 

The foregoing arrangement can be used practically with 
any cord circuit. It may be used in conjunction with the 
ring-through system, in which one subscriber rings the bell 
of the subscriber wanted, or the operator may do the ring- 
ing. In the former case a generator is supplied with each 
instrument; in the latter case this is not necessary. 

In the ring-through system with relay and lamp, which 
was designed to replace the now practically obsolete call- 
wire system, I preferably use a cord circuit without listen- 
ing key, as shown in Fig. 7 

The operator’s telephone is normally in circuit through 
the back contacts of a triple relay in the third conductor of 
the calling cord. The operator is, therefore, ready to an- 
swer immediately she inserts the answering plug, but when 
the connection is completed by the insertion of the second 
plug her telephone is automatically cut out, as a local cir- 
cuit is completed from earthed battery, through coil of 
triple relay, through sleeve of plug, bush of jack, over 
test wire, through coil of cut-off relay to earth. This 
combination, it is believed, will form the simplest manually 
operated switchboard known. The operation is as follows: 
(a) When the lamp glows operator inserts answering plug ; 
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vould be about 270 lineal feet, made up of twenty junction 
and twenty-two subscribers’ sections, each about 
feet six inches long. 


ections 


[f three 10,000 line exchanges were opened on the junc- 

n system then possibly treble the number of junction lines, 
multiple junction sections and operators would be neces- 
sary, as 1,500 lines are required between A and B, 1,500 
between B and C and 1,500 between A and C, and the sub- 
(or local) operators can each attend to a still 
ller number of calls, because a still greater proportion 
heir work is over junction lines, and each local operator 
ld then be able to attend to a smaller number of lines, 
0, instead of 100. The number of switchboards and 
ber of operators would therefore be increased, while 
would be no increase on the three-division system. 
th a three-division system at the central exchange 
independent multiple switchboards are fitted, one- 
of the total number of lines being multipled on each. 
subscribers’ line is multipled on one of the three, but 
n answering jack and calling lamp (or other indicator) 
ch. An operator may therefore have 450 calling lamps 
inswering jacks to attend to—150 in connection with 
ines multipled on that group of switchboards and 150 
in connection with the other two groups, so that the 
cribers can call and be connected to the other lines that 
iultipled thereon. 

the sub-station three push-buttons are fitted, and, ac- 
ng to the number required, subscriber presses the A,, 

C, key. When the A, or B, key is depressed the A 

dea lamp glows, as described for the two-division 


SCT bers’ 


i+ 


(b) tests line wanted, and if free inserts plug into jack 
of line wanted; (c) when clearing lamp glows she with- 
draws plugs. Such a system, up to the present, has only 
been proposed with central battery signaling, a primary bat- 
tery at the subscriber’s station being used for speaking, 

The divided board system will work also most efficiently 
with the Western Electric Company’s common battery cord 
circuit when automatic clearing on two lamps and speaking 
from central battery are obtained (Fig. 8). 

With the circuits of the Kellogg Switchboard and Supply 
Company (Fig. 10) it will also work excellently; in fact, 
this company have made special efforts in building 
large exchanges on this system. Their circuits have 
only two wires in the multiple and two-way plugs, and they 
have, therefore, been able to reduce the size of their stand- 
ard spring jacks to three-tenths inch face measurement in- 
stead of three-eighths inch, as is usual, and I believe they 
are now manufacturing switchboards of 20,000 capacity per 
division. 

I would propose forming one huge central exchange of 
from 30,000 to 60,000 lines in the heart of each great city, 
this exchange serving an area of about fourteen square 
miles; this, of course, would vary with the density of the 
population and the prospective number of patrons. With an 
underground system and cables containing from 250 to 300 
pairs each, such an arrangement is perfectly feasible. Four 
main conduits should radiate from the central building, 
each containing from fifty to eighty ducts, these branching 
out, as required, up to a distance of from two to two and 
one-half miles from the exchange. Outside this area, say 
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three and one-half miles distance from the central, sub- 
sidiary exchanges should be formed. When these ex- 
changes are of considerable size they would have direct 
junction lines to the central and in-coming junction sections 
on each of the three multiples of the central exchange; 
where, however, the junction lines were few, the operator 
would call the multiple required at the central by pressing 
the corresponding key in the same way as a subscriber. 

The out-going junctions for these subsidiary exchanges 
would only be multipled over one group of boards at the 
central, say the C group, so that subscribers would call, say, 
numbers 1 to 16,000 by depressing the A key, 16,001 to 
32,000 by depressing the B key, and 32,001 to 45,000 and 
all subsidiary exchanges by depressing the C key. These 
numbers of lines can perfectly well be placed within the 
reach of the operators by using for the -1 and B multiples 
six feet three inch frames having nine panels of strips of 
twenty spring jacks measuring eight and one-quarter inches 
by three-eighths inch. Eighteen blocks of 100 jacks give a 
height of about two feet nine and three-quarters inches. 
The answering jacks and calling lamps and number pegs, 
in strips of twenty, with space sufficient for 533 lines per 
operator (this being about equal to 177 lines on a simple 
multiple, as each operator only attends to one-third of the 
total number of subscribers’ calls on a three-division sys- 
tem) would occupy a height of about eleven and one-quarter 
inches, so that the height of the upper row of spring jacks 
above the keyboard would be about three feet nine inches. 
The C line of boards could either be made to accommodate 
a slightly smaller number of subscribers’ lines, so as to leave 
room for the out-going junctions, or the section could be 
still further increased in length. 

For a 45,000-line, three-division exchange, reckoning that 
each operator can attend to an average of 150 lines per mul- 
tiple board, or a total of 450 lines, the 4 and B 
would each consist of 107 multiple sections; while reckon- 
ing that each operator at the C group could attend to 100 
lines only, owing to the amount of junction work, 130 sec- 
tions would be Each group of switchboards 
(and possibly also separate intermediate and main distribut- 
ing frames) should preferably be in a separate fireproof 
room in practically separate buildings, so that in case of 


Ort Ups 


necessary. 


fire the fireproof doors between could be closed and so con-" 


fine the breakdown to one group. 

The premises should, therefore, consist of one central 
building with flanking wings. In the basement of the cen- 
trai building one main distributing frame should be fitted, 
arranged radially in four sections of 12,000 or 15,000 in the 
shape of a Greek cross, the four conduits opening out at the 
ends. On the ground floor should be similarly arranged the 
intermediate distributing board and relay racks, the former 
having two or three distributing fields, as it may be neces- 
sary for equalizing purposes to cross-connect the lines on 
one group of boards and not on the other. In the central 
building might be the C switchroom, the 4 and B switch- 
rooms being in the right and left wings respectively. Pref- 
erably the groups or divisions of the exchange should grow 
uniformly, as will be made clear by the following example. 
If it is desired to convert a 9,000-line ordinary exchange 
into a two-division exchange, and it is 
the second group with a capacity of 2,000 lines, then whilst 
it is only necessary to provide 2,000 extensions of answering 
jacks and lamps on the 9,000-line frame, for which there is 
plenty of room, the 9,000 lines require lamps and jack ex- 
tensions on the sections built for 2,000 and each operator 
would have an abnormal number of lamps and jacks for the 
first line in front of her, and these would be required to be 
redistributed when further extensions were made. 


necessary to begin 


I think it must be granted from what I have said that, 
from an operating point of view, a great boon would be ob- 
tained by the introduction of a divided multiple board sys- 





tem. Also that the make-up or speaking circuits would b 
much simpler. 

As far as I can see, the principal objection that can be 
urged against it is that the system depends for its efficient 
working upon the co-operation of the subscribers. We hav: 
been told that ‘“‘men are mostly fools.’ Must this be take 
literally? I think, at any rate, not sufficiently fools to spoil 
a divided system by willfully or carelessly calling on th 
wrong group or division of the exchange. 





A PROSPEROUS ILLINOIS COMPANY. 





Nothing succeeds like success. We are moving in a: 
age where people love liberty and independence. Ther« 

a saying, ‘Give the trust and monopoly full sway, and th 
will kill themselves,’ which is a true one. 

Down at EI Paso, Illinois, a little city on the Illinois Ce 
tral railroad, of about 1,400 inhabitants, independence r 
veals that trusts and monopolists have no home or friend 
there. Some four years ago the Peoria and Eastern Tel 
phone Company, a sub-licensee of the American Bell Tel 
phone Company, with all its iron-clad clauses, obtained 
franchise to construct a telephone plant at El Paso. In du 
time it had an exchange of one hundred and forty sub 
scribers. At about the same time there was built into the 
town from rural districts two country lines, and after a few 
months the rural lines asked to make local connection with 
the Bell lines, but were absolutely refused unless they would 
throw away their old rattle-trap telephones and use thé 
Bell. But the rural line had just bought modern telephones 
and did not feel like putting them in the woodpile, as they 
were advised to do by the Bell company. 

At about the same time the Bell company, boasting of its 
natural monopoly, installed four party lines, and raised th 
rates in excess of the agreed price in the franchise. That 
was sufficient to excite the citizens to action, and a mass 
meeting was held, and an Independent company organized, 
about forty taking stock, and lending their influence. They 
organized the El Paso Telephone Company, and five di 
rectors were chosen, viz., Ira A. Gordon, president; J. L 
Zonner, secretary; A. Shepard, treasurer; A. E, Fleming 
and M. A. Adams. The directors went to work willingly, 
and with little solicitation organized twenty-seven 
rural or country lines with from 50 to 25 telephones on a 
line. They installed a plant January I, 1902, having 
Stromberg-Carlson switchboard and telephones with two 
hundred and twenty-five subscribers on party lines and one 
hundred and fifty in town. Before three months had passed 
the plant had far outgrown its original capacity. Additions 
were made, and some 2,000 feet of cabling done, and still 
it grew. 

The Bell exchange, in the meantime, had dwindled down 
to two telephones, and until recently had ceased to do busi 
ness. The past two months the company has tried to r 
place its plant by giving people free service, installing son 
forty telephones on this basis, and offering to connect with 
any kind of an Independent instrument, good or bad, just so 
they got them in, but the people remembered the natural 
monopoly and refused to aid. 

The Independent company is still growing. At the at 
nual election, 1903. the five men elected were Ira A. Gor 
don, president ; A. E. Fleming, secretary; F. B. Stifft, treas 
urer; M. A. Adams and A. Shepard, directors. A ten pe! 
cent dividend was declared, and a vote taken to increas 
and enlarge the plant to meet the urgent demands. TI! 
company has just placed an order for a switchboard wit! 
the Stromberg-Carlson Telephone Manufacturing Compan 
for one of the latest visual signal self-restoring drop typ: 
with a capacity of three hundred series and fifty party line: 
Tt is also preparing to put in 4,000 feet more of cable. Th 
company now has an exchange of four hundred and eight 
subscribers, and is adding ten to twelve a month. 


soon 
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Measured Service Meters for Telephone Systems 














For the past five years telephone exchange managers 
have awakened to the necessity of some device which will 
permit them to charge for telephone service in the same 
manner as electric light, gas and other companies. Numer- 

us devices have been introduced, and after being tried 
vere found wanting in one respect or another. These sys- 
tems, while operating satisfactorily from a _ mechanical 
standpoint, invariably contained objectionable features. 

One of the earliest systems introduced contemplated sup- 
plying the subscriber’s telephone equipment with an ar- 
rangement for permitting the recording of a call at the 
subseriber’s station. Thus, when a subscriber called cen- 
tral and the operator succeeded in “raising” the called for 
party, the calling subscriber was requested to pull forward 
a lever or press a button. This would result in moving 
forward the disks of a counting wheel at the subscriber’s 
station, and at the same time close an auxiliary circuit pro- 
ducing some characteristic buzz or hum in the telephone 
circuit, which, when heard by the operator, would serve to 
indicate that the subscriber had complied with the request. 

This system, while it operated satisfactorily, contained 
the fatal defect of calling for the periodic visits of an in- 
spector to every subscriber's station where a measured sery- 
ice meter might be located, and if it is understood that in 
making measured service contracts it is the usual practice 
to allow the subscribers a certain number of calls before 
the telephone company commences to charge for excess 
service, then it will be seen that these periodic visits become 
necessary, if only for the purpose of determining when the 
subscriber has commenced to exceed his alloted number of 
‘riginal calls. 

\nother system, introduced somewhat later, consisted in 

roviding at the central office a system of call counters con- 
nected to each telephone circuit in such a manner that when 
the calling subscriber obtained a through connection with 
inother subscriber, the operator manipulated a suitably pro- 
ided recording lever so as to move forward the clockwork 

counter forming a part of each telephone equipment 
(his system, while it has been introduced into certain ex- 
changes, does not seem to meet with entire favor, particu- 
, it is thought, on account of the subscriber not being 
to tell how many calls he has charged against him. The 
work counter connected to éach subscriber's circuit, as 

dy explained, is often displaced by providing the op- 
with a pad of paper and requiring her to enter the 
pleted calls against certain lines. This system of record- 
the calls is a necessary one, particwatly when measured 
‘e is given to party-line subscribers where it would be 
sary to provide a meter on each circuit, as several 
hones would be connected to the same pair of wires. 

‘ver, the recording of calls at the central office, both 

the clockwork and by the operator on a pad, is open 

broad objection of not meeting the subscriber’s re- 
nent of his being able to read off at a glance the num- 
calls recorded against him. 

roughly understanding the above recited difficulties, 

ational Measured Service Company introduced a sys- 

n which the subscriber’s station is provided with 

for recording the number of completed calls passed 

th the exchange. This device consists of an arrange- 

in which the subscriber, when requested to press a 

i, would automatically rotate the disks of a counting 

nism and at the same time close the circuit of a buz- 

id also cause a clockwork to be wound up one notch, 


so to speak, with each succeeding call. With this arrange- 
ment the subscriber was able to observe the number of calls 
recorded at his station, and in order to do away with the 
necessity for the telephone company sending an inspector 
to the subscriber’s station, an arrangement was construct- 
ed and placed at the central office, so arranged that at cer- 
tain periodic times this arrangement might be connected to 
the measured service circuit and a record taken of the num- 
ber of calls recorded at the subscriber’s station. The trans- 
mission of the number of calls recorded consisted in al- 
lowing the clockwork at the subscriber’s station to run down 
or unwind itself, and for every call recorded an impulse of 
current would be sent over the telephone line and this im- 
pulse recorded on a meter placed at the central office. 

For various reasons not necessary to discuss in the pres- 
ent article, this device did not meet with the expected suc- 
cess, but it served to indicate that a meter constructed on 
the general lines of the National device should operate 
successfully, particularly as it provided: First. A means for 
the subscriber to observe the number of calls recorded 
against him. Second. That it placed the recording of 
calls with the subscriber. Third. That it provided a means 
for the central office to take a statement of the number of 
calls recorded without the statement clerk being required 
to visit the subscriber’s station. Fourth. During the taking 
of a statement it provided a means for the statement clerk 
to check the number of calls recorded against the subscriber 
with the subscriber himself, who, it is understood, would 
be called to the telephone when a statement was about to be 
taken. 

Having thoroughly investigated the existing systems of 
measured-service meters, Jas. E. Plew, formerly treasurer 
and manager of the National Measured Service Company, 
secured exclusive rights from that company to manufac- 
ture and sell meters and improvements under its patents. 
The device now being made contains all of the advantages 
just described in connection with the National, and which 
appears to have overcome all inherent defects of the Na- 
tional device. 

Referring to figure I, we have before us a view of the 
improved meter, A showing the face of the call counter 
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disk. This counter operates in the usual and well under- 
stood manner. The right-hand disk steps forward with every 
downward movement of the lever B, and at-the same time 
when this lever B is drawn down a buzzer circuit is closed, 
giving the requisite signal of a recorded call. C repre- 
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sents a button, which, when adjusted to a certain position, 
prevents the lever B from being drawn down, thus record- 
ing a call or closing the buzzer circuit. This acts as a safe- 
guard against unauthorized persons operating the lever and 
recording the call, or even obtaining permission from cen- 
tral to continue a conversation until the call is recorded. D 
is a lever which must be drawn forward when the statement 
clerk desires to make a record of the number of calls shown 
at subscriber’s station. 

A sectional view of the meter, with the cover removed, is 
shown in figure 2. The call recording disks designated in 
figure 1 by A are now designated as J, /, H and G. The 
lever B, it will be shown connected to the 
ratchet F and the pawl E. statement taking lever D 
is also shown connected to thi r 


observed, 1S 
Che 
shaft L. 


This shaft is pro 
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FIG, 2. 


vided with a screw thread or groove and the block J/, which 


is of fiber, is constructed to slide on this shaft by an internal 
pin passing into the groove. Thus, when the lever D is 
drawn forward, it rotates the shaft L and the pin in the 


block M causes this block to be carried clear to the left of 
the box. 


In order to provide for returning the block MW to its nor 
mal position at the right, the shaft L is connected to a 


combination spring and pendulum, which tends to slowly 
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ination of the drawings will show that when the carriag: 
M is moved to the left and allowed to travel back, the leve: 
O will engage with certain projections on J, J, H and G 
the engaging with the projections causing the intermitte: 
opening and closing of the contact P. Referring to figu 
3, the theoretical circuits of the box are shown. Here \ 
have the circuits of an ordinary magneto call telepho: 
and in connection with it the contact maker O and norma 
open contact P; the bars S and 7 and the recording dis 
J, I, H and G, while the ratchet and pawl F and E are ; 
shown, as well as the normally open Y buzzer circuit at 
This buzzer circuit is connected across the primary of 
induction coil and battery of the telephone. 

In addition to the above, which is also clearly show1 
we have a normally closed contact W. This « 


neure 2, 


tact will open the line the moment that the carriag« 
moved to the left. To the right of contact maker O a 
ber block is connected to the spring which makes th 
nection with the bar 7 at IV’. Thus, whet e Carri 
oved to the left the contact I] opens and the same 
ypens the circuit of the subscriber’s stat 
Referring to figure 4, we have shown liagra 
form the arrangement required at the central office t 
mitting the taking of a statement of the number of 
irde I } subscribe S Stat 1] ] rep ents sib 
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FIG. 4. 
er’s line jack. P is a regular switchboard plug. This 


is connected through the keys A 7 and K S to the wind 

R and lk’ of the relay controlling the armature A and 
nected to the battery B’. The armature A controls thi 
mally open circuit of the telegraph register RR’, which 
circuit with the battery B2. The back contacts of the 

K T and K S are connected to the operator’s telephon 
and through the secondary of the induction coil throug! 
condenser K, while the operator’s transmitter, primary 
induction coil and battery are shown at OP and b 
switching key K is further connected to the signal gene 
or, SG, in series with the buzzer S, as is the usual practi 
With this circuit arranged as shown, when the plug / 1s 
placed in the line jack J, a short-circuiting of the line w 
result in the relay R pulling up the armature A and starting 
the tape in the register R” 

The theoretical operation of the system is clearly sho 
Here we have the subscriber’s station equ 
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in figure 5. 
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FIG. 3. 


rotate the lever L in a right-hand direction. This rotating 
causes the carriage M to travel back to its normal position. 
On the block M there are mounted two springs, R and U. 
These springs are provided with wiping contacts respect: 
ively connecting to the bars 7 and S. Below the spring U 
is a pointed lever, O, bearing against the spring, which 


when drawn to the left causes the spring to move upwards 
and make contact with the spring F at P. 


A careful exam- 


culars show a connection for taking a statement, the op« 
tions required to be performed in recording a call will 
easily understood. The subscriber sending in a cal 
the central office is responded to by the operator in 
usual manner, and after extending the call through the 
erator requests the subscriber to press the lever B. | 
in addition to stepping forward the call counter, closes 
buzzer contact Z and causes the buzzer Y to operate. N: 
understanding that the contact W is closed, it is obser 
that the operator, having her telephone set connected 
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the line at the central office, would hear the characteristic 
hum. For the purpose of taking a statement of the number 
f calls recorded, the relay FR is connected to the subscrib- 
er’s line through the battery B’. At the subscriber’s station 
the drawing forward of the lever D results in the telephone 
rcuit being opened at WV, and from the carriage traveling 
ver the projections of J, J, H and G, shown in figures 2 
and 3, we have the same effect as though the button O in 
figure 5 were intermittently pressed and released. The 
ssing down would result in the relay # at the central 
fice drawing up its armature 4 and starting the register 
and these impulses would be recorded on the register 

e in the usual manner. 
3efore proceeding with the general description of the op- 
on it should be understood that the projections on the 
‘ounters correspond to certain numbers. Referring to 
the numerals 7 to 9, inclusive, and oppo- 
have the record which 
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these numbers we appears on 
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the tape of the register when the numerals designated are 


transmitted over the circuit. Referring again to figure 2, we 
on the disk J a number of projections which corre- 
id to the numeral 9; on the disk J the projections corre- 
spond to figure 4; on H/ to figure 9g; on G to figure 8, the 
‘tions on the record disks corresponding to certain 
numerals. 
\s to the method of operation, the subscriber transmits a 
| for attention from the central office by either turning 
the crank of his signal generator, or, in the central energy 
ms, by removing the receiver from the switch hook. 
perator responds to the call, finds out with what line 
the calling subscriber desires to have his circuit connected. 


_ 


and after determining that the called for subscriber can be 
had, proceeds to establish the connection. The moment 
that the subscriber responds the operator requests the call- 


ing subscriber to pull down the lever B. This, as explained, 
moves forward the counting mechanism and at the same 
time closes the buzzer circuit, giving the operator a signal 


indicative that the subscriber has complied with the request 
an it the call has been properly recorded. Further than 
this, no operations are necessary. 

_ At periodic times a statement operator at the central of- 
fice, who is provided with a cord circuit as shown in figure 
4, proceeds to call up the subscribers receiving measured 
sery conveying the information that a statement is about 
to | ken and requesting the subscriber to draw forward 
the t D as far as it will go and then to release it. This 
act lrawing forward the lever D results in moving the 
Cat M clear to the left of J, as shown in figure 2. The 
momicnt that the subscriber draws the lever D forward the 
Statciient operator permits the key SK to connect the relay 
R ani R’ to the circuits of the plug P. At the subscriber’s 
station, figure 3, the line circuit opens at W and the relay 
R controlling the armature A remains unaffected. The 
mon that the contact maker O, see figures 2 and 3, 
stril 


the projection V the line circuit is short-circuited 


and results in the relay R drawing up its armature and clos- 
ing the circuit of the register R”. Inasmuch as the contact 
point O takes some little time to pass over the first pro- 
jection on the disk J, it will be understood that a dash or 
continued mark would be produced on the tape of the reg- 
ister, but the instant that O disengages V it drops into a 
recess and causes the relay F to lose its current through the 
contact P being open, but when O engages the second pro- 
jection on the disk J the circuit is closed at P only momen- 
tarily, and the record on the register results in a short dash 
or dot, and so on, the continued traveling of the contact 
lever resulting in producing the properly divided and timed 
short circuits on the line. This results naturally in pro- 
ducing a record on the tape at the central office. In the 
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instance of figure 2, the number of calls recorded would 
correspond to 9498, which record, as it will appear on the 
tape, is clearly shown by figure 7. After the contact maker 
has passed over all of the disks, the carriage M, in return- 
ing to its normal position, closes the subscriber’s telephone 
circuit and immediately permits the operator to check the 
number of calls recorded on the tape and supposed to be 
recorded at the subscriber’s station. The operator and the 
subscriber each having a record before them, the system 
of checking should be exact and satisfactory to both the 
subscriber and the telephone company. 

With respect to entering the calls recorded, a book should 
be provided into which register slips containing the orig- 
inal record could be pasted, or any other satisfactory sys- 
tem of record keeping would answer, as the number of 
calls shown on the subscriber’s record disks would remain 
the same after taking the statement until another call was 
sent through the central office, in which case it would be 
recorded in the regular manner. Referring once more to 
figure 4, the statement operator’s cord circuit is so ar- 
ranged that while speaking to the subscriber the key SK is 
left open, but the moment that the subscriber draws for- 
ward the lever D, the key SK should be allowed to drop 
over and make contact with the cord circuit, but the op- 
erator sould remain on the circuit and hear the impulse 
come over the line and thus really be in a position to know 
the number of calls recorded without looking at the tape of 
the register. The condenser is connected to the operator’s 
telephone circuit for the purpose of preventing an opera- 
tion of the relay Rk through the telephone circuit. 

The mechanism of the measured service meter here 
described is of the simplest character, and the apparatus 
required at the central office is reduced to a few simple 
pieces of standard apparatus. The system as at present 
designed is adaptable to any system of switchbord circuits 
in use. Service may be given to common battery, central- 
ized calling or magneto signal switchboards, and the sys- 
tem in general precludes the necessity for the telephone 
company sending the statement clerk to the subscriber’s sta- 
tion for taking the record of the calls. It also provides for 
means of permitting the operator to check the number of 
calls recorded at the subscriber’s station at any moment 
and the number of calls recorded after the taking of a state- 
ment, both at the central office and at the subscriber’s sta- 
tion. The taking of a statement of the calls registered re- 
quires but a few seconds of time, and therefore the state- 
ment may be taken monthly, or even more frequently if de- 
sired. 





Enclosed find $1.00. Kindly mark me paid for another 
year. Could not get along without TELEPpHoNy.—W. M. 
Lannan, Mt. Savage, Md. 
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Wiring of Chicago Office Buildings for Illinois 
Telephone and Telegraph Company. 














In the main business cen- 
ter of Chicago, which is lo- 
cated inside and near the el- 
evated loop, fully ninety per 
cent of the telephone users 
occupy the “skyscrapers” 
and other office buildings, 
so that the furnishing of this 
class of subscribers with au- 
tomatic telephone service at 
the start of their operations, 
attracted the attention of the 
Illinois Telephone and Tele- 
eraph Company. The prob- 
lem of wiring the buildings 
to provide the necessary fa- 
cilities was put before W. 
H. Crumb & Co., engineers 
and contractors of Chicago, 
and a contract entered into 
with that firm covering the securing of the necessary per- 
mits from the property owners, and the planning and per- 
forming the work of completely wiring the various build- 
ings inside of the district mentioned. It was decided to 
make an initial installation of a pair of wires from the dis- 
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FIG. I. DISTRIBUTING FRAME AND BON. 


tributing frames in the tunnels, to each and every room or 
to every place where a telephone must be required. As 
many of the buildings have no wire shafts, and in others 
the shafts are crowded with pipes, cables and wires, the 
task was not an easy one, large gangs of men could not be 
used safely, or to advantage, and in most buildings the 
work had to be done at night to avoid disturbing the ten- 
ants, but notwithstanding the difficulties encountered the 
progress made is worthy of note. 

Work was started about the first of April of the present 













year and up to date twenty-four of the larger buildings hay 
been completed, with six thousand pairs of wires placed in 
the rooms ready for the installers to connect the telephones. 
Work is now in progress in seven additional buildings, which 
will be completed by August fifteenth, adding fifteen hun- 
dred pairs of wires to the six thousand already placed. Work 
on other buildings is being started as fast as permits can be 
secured. 

A description of the wiring of these buildings will show 
the plan adopted by the Illinois Telephone and Telegraph 


























MAIN DISTRIBUTING 


FIG. 5. 


FRAME, 


Company for serving large buildings and will indicate the 
extent and permanent character of the work. The cables 
are all run from the exchange to the buildings through the 


tunnel, tops of which is about 25 feet below the street sur- 
face. At points in the tunnel opposite the building to be 
wired recesses of the same dimensions, six feet by seven 
and one-half feet, and conforming to the tunnel, are 
made to accommodate the distributing frame boxes, lig. I. 
These boxes are five feet three inches high, three feet wide 
and one foot deep, made of galvanized iron and close Up 
tightly. The distributing frame is placed inside the 0X, 


and bolted to the recess wall, through the back of the | 
From the recess three-foot lateral drifts are run toward 
the building to be wired, intersecting four-inch iron 
which are driven down from a point close to the curl vall 
inside the basement of the building. 


These pipes have 4 
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slant toward the street of about forty-five degrees, so that 
the laterals do not extend under the walls. 

From the exchange the main cables are brought through 
the tunnels to the distributing frame boxes; here they are 
terminated in standard pot heads, the pot head wires being 
taken into the box and soldered to clips mounted on hard 
rubber strips. The tunnel end of the building cable is also 
pot-headed, but the rubber ends are soldered to another set 
of clips mounted in a similar manner, the two cables being 
connected by short pieces of wire soldered to vacant ends of 
clips, so that the distributing frames are really intermediate 
cross connecting boards. From the distributing frames the 
main cables are carried through the laterals up the iron pipes 
into the basements of the buildings, then on and along the 
walls and ceilings of the basements to the wire or elevator 
shafts. At these points the cables are divided and spliced 
into smaller branches and these branches extended up the 
shafts and terminate in twenty-five and fifty pair termina! 
boxes, located on the various floors. 

Fig. 2 shows a cable plan for one of the largest buildings, 
which is wired for 800 telephones. Fig. 3 shows the cable 
distribution for the same building. The cables in all cases 
conform to the following specifications : 

Core: Each conductor in all of the cables shall be No. 
19 B. & S. gauge copper wire, of a conductivity of ninety- 
eight per cent of that of pure copper. Each conductor will 
be insulated with two wrappings of dry paper and all con- 
ductors shall be twisted into pairs, the length of the twist 
not to exceed three inches, and formed in a core arranged 
in reverse layers, the two wires of each pair to have different 
color paper. 

The core must be enclosed in a lead sheath or cover and 
this covering shall have a thickness of five-sixty-fourth of an 
inch for the twenty-five pair cable, three-thirty-seconds of 
an inch for the fifty and 100 pair cables, and seven-sixty- 
fourths of an inch for the 200 pair cable. The lead cover- 
ing shall be free from holes or other defects and shall be 
of commercially pure lead of a uniform thickness and com- 
position. 

ELectTrostatic Capacity: The average electrostatic ca- 
pacity shall not exceed eight one-hundredths of a microfarad 
per mile at sixty degrees Fahrenheit, each wire to be meas- 
ured against all the rest and the sheath grounded. 

INSULATION RESISTANCE: Each wire shall show an in- 
sulation resistance of not less than 500 megohms per mile 
at 60 degrees Fahrenheit, each wire to be measured against 
all the rest and the sheath grounded. 
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CABLE PLAN 
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FOR MONADNOCK BUILDING, CHICAGO. 
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FIG, 3. CABLE DISTRIBUTION: FOR MONADNOCK BUILDING, CHICAGO. 
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FIG. 4. 


To enable the employees of this company to readily dis- 
tinguish their cables both by sight and touch a small ridge 
or bread is made on the sheath of the cables while being 
manufactured. 

lig. 4 shows the twenty-five and fifty pair terminal boxes 
which are usually located in the hallways near the wire o1 
elevator shafts and were designed especially for this work. 
They are made of oak, highly finished, with brass hinges 
and locks and present an exceedingly neat appearance. ‘The 
fifty-pair boxes are seventeen inches high, twelve inches 


wide and four inches deep. The twenty-five pair boxes are 


seventeen inches by eight inches by four inches. 
The cables terminating in the boxes have 
plates wiped to the sheath close to where the sheath is re- 
Immediately after removing the sheath from the 
ends of the cable the core is saturated with shillac and per- 


©) ae 
Drass 


small 


moved. 


cores are wrapped with 


mitted to dry. After drying the 
another coat of shellac. 


heat-dried cotton tape and given 
It is then placed in the box, wires soldered to the clips, the 
brass plate screwed to the box and that part of the box con- 
taining the cable tightly closed to prevent the admission of 
air or moisture. 

various floors specially 


TWENTY-FIVE AND FIFTY PAIR TERMINAL POXES. 


inade rubber covered, braided duplex wires of distinctive 
colors, are used, and wires being neatly laced into cables, 
these cables are placed in wire mouldings in hallways, a pair 
of wires being taken into each office or place where a tele- 
phone may be required. 

At present fifty 200-pair cables enter the exchange at 181 
l'ifth avenue. ‘These cables are brought into the basement 
of the building through two three-foot drifts and then car- 
ried along a cable rack, distributed and extended to the sec- 
ond floor to the main distributing frame, as shown in Fig. 
5. Fig. 6 shows the method of terminating the cables in 
the exchange, which is as follows: Each 200-pair cable is 
spliced to eight twenty-five pair silk and cotton insulated 
switchboard cables enclosed in lead sheaths. These splices 
are made with the cable in an upright position, the lower 
joint wiped and the upper joint sweated in with extra fine 
solder. After the joints were completed the cables were 
bent down to a horizontal position under the false floor, 
which supports the frame, the joints filled with paraffine, 
thereby sealing the paper insulation from air ormoisture. 

The work in its entirety is first-class in every particular 
and is an example that might well be followed in all Inde- 
pendent construction. 











From the terminal boxes on the 








FIG. 6. CABLE SPLICES. 
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A System of Selective Ringing For Telephone Lines 


A Paper read by Wititiam W. Dean before the Chicago Branch, American Institute of Engineers. 




















Although the title of this 
article is “A System of Se- 
lective Ringing for Telephone 
| Lines,” it might be of interest 
and value to spend a few 
minutes in explaining and 
showing the defects of the 
method of selective ringing at 
present almost universally 
used. I will not attempt to 
take up selective party line 
systems, as a whole, because 
this subject has been dis- 
cussed in a very perfect man- 
ner by Mr. Thomas D. Lock- 
wood in his paper before the 
American Institute of Elec- 
trical Engineers in June, 
1892. His discussion carries 
us up to the year 1892, since 
which time only two systems 
of any importance have been 
Bi developed—one by Messrs. 
Barrett, Whittemore and 
s|Craft, commonly known as 
@|the B. W. C. system; and one 
iby Mr. Angus S. Hibbard of 
ithe Chicago Telephone Com- 
pany. The B. W. C. system 
has been abandoned on ac- 
count of its complexity, but 
the Hibbard system, in its 
mloriginal and modified forms, 
lis in almost universal use to- 
day. The Hibbard system was 
the first really commercial se- 
lective ringing system ever 
In this system the bells are so arranged as to 
respond to current of one polarity only. To accomplish 
this result, ordinary polarized telephone ringers are used, 
with the addition of a spring to hold the armature normally 
against one of the pole pieces (Fig. 1). These bells have 
been appropriately called biased. It is evident that by 
this method only two selections can be obtained, so that 
in order to secure four party selective ringing, one bell of 
ach polarity must be connected to earth from each leg 
the metallic circuit, the bells being operated by pulsating 
currents of proper polarity (Fig. 2). So far it has been 
impossible to obtain a really first-class ring from bells of 
is class. In my opinion, the trouble is due to three things 
variation in spring tension, variation in voltage of ringing 
enerators, and variation in frequency. 
The first difficulty could be overcome by proper design, 
robably meaning breaking away from old models entirely. 
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The second and third difficulties could be remedied by using 
a self-exciting generator, driven by a governed motor. 
Considerable difficulty is also experienced in adapting this 
system, in its original form, to standard common battery 
boards. It is impossible to place a condenser in series with 
a biased bell, because the charging and discharging of the 
condenser produces the same effect as an alternating cur- 
rent, so that the ringer would respond to currents of either 





FIG. I. 


polarity. It is evident that current flows from the central 
battery, through two of the bells in multiple, so that the line 
and supervisory relays must be adjusted so as not to operate 
through these resistances, and to operate through the com- 
bined resistance of the subscriber’s substation apparatus 
and line (Fig. 3). It will be seen, then, that these relays 
work on what we call a margin. In order to increase this 








FIG, 2. 


margin, it has been customary to wind the bells to 2,500 
ohms resistance and then insert a small resistance coil of 
from 5,000 to 20,000 ohms resistance in series with it. One 
of the first remedies for the marginal relays is to put both 
the line and supervisory relays on the ground side of the 
battery (Fig. 5), but inasmuch as most of the Bell com- 
panies are working mixed lines (ground and metallic cir- 
cuits), it is evident that this is impossible. By far the best 
remedy proposed for the latter difficulty was invented by 
Mr. C. E. Scribner, and shown in his patent, No. 649,076. 
For some unknown reason this system has never been used. 

In Figs. 3 and 4 I have shown the principle of the Scrib- 
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ner method in dotted lines. Referring to Fig. 4, which 
represents a grounded line subscriber, the earth connections 
must be removed and the tip side of the spring jack con- 
nected to the battery B by the dotted line A’. The left- 
hand side of the cord circuit (Fig. 3) is equipped with the 
Scribner system. In this circuit a relay R* is furnished, in 


addition to the regular supervisory relay R*. When the plug 
is inserted into the jack of a party line subscriber, the relay 
R?* is immediately operated by current flowing from the bat- 
tery through the bells 1 and 2 to earth, but the operation of 











FIG. 4. 


the relay /t' is dependent upon the subscriber’s telephone 
hook. It is evident that in this system neither of the su- 
pervisory relays Rk’ and k* have to be adjusted on a mar- 
gin. When the plug is inserted in the jack of the grounded 
line (Fig. 4), current flows from the battery B via wire A’, 
the tip of the spring jack and plug, the relay A’ to earth. 
The relay k' is thus rendered inoperative when used in 
connection with grounded lines, and the supervision is ob- 
tained by means of relay /*. 

The modification of the Hibbard system most commonly 
used is the one invented by Thompson and Robes, and dis- 
closed in patent No. 644,647 (Fig. 6). In this system 
each station is provided with a relay specially designed for 
use with alternating currents, which relay is placed in series 








with a two M. I*. condenser, the combination being bridged 
directly across the telephone line, there being four such 
bridges in a four-party line system. ‘The contacts of these 
relays when operated are arranged to connect the usual 
biased bells to earth from each leg of the metallic circuit, 
such connection being made only during the process of 
ringing. The invention is best described by quoting from 
the above mentioned patent, as follows: 

“This invention relates to selective signals for telephone 
circuits, and in particular to that class wherein plus and 
minus circuits may be transmitted at will over either or 
both conductors of a metallic circuit, the signal receiving 
devices of the several stations being connected in branches 
to earth from the said main conductors, respectively. In 








organizations of this class heretofore, permanently con- 
nected, earth branches have exclusively been employed, and 
it has therefore been impracticable for obvious reasons to 
arrange a four-station metallic circuit so fitted for opera- 
tion in connection with a common battery or central energy 
system of transmitter and incoming call signal current sup- 
ply. 

“The object of the present invention is to provide a sys 
tem of selective signaling for association with four-part, 
metallic telephone circuits, which, though involving the 
connection of the signaling instruments at the several sub 
stations in earth or ground branches from one or the other 

























































































FIG. 7. 


of the main circuit conductors, shall have all.of the said 
ground branches primarily detached or disconnected fron 
their main circuit conductors, respectively, but so arrange: 
that they shall be fully available for use in connection with 
the said main conductors when a signal is to be selective! 
transmitted to any substation.” 

It is interesting to note the following sentence of the spec 
ification: “In such a system the main circuit, normally an 
when actually in use as a talking circuit, is maintained fre 
from and untrammeled by earth connections, and is ther 
fore in a condition of much higher efficiency than otherwis: 
could be the case.” This sentence, I think, discloses the rea 
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value of the Thompson system. As far as central office 
signaling is concerned, Mr. Scribner’s method is the best 
solution. 

It has always seemed to me that this system was a step 
backward in the telephone art, inasmuch as every party line 
subscriber’s substation apparatus had to be provided with a 
specially designed relay. It is contrary to modern telephone 
practice to complicate substation apparatus in any way, the 
whole tendency being to put all necessary complications in 
the central station, thereby reducing the maintenance and 


trouble to a minimum. 
Several other very serious objections exist in party line 





systems which connect bells to earth. First, it costs money 
to install and maintain earth connections ; second, when you 
are ringing a subscriber, and he removes the telephone from 
the hook during the process, the subscriber of like polarity 
or frequency on the other side of the line is also rung; third, 
bad inductive troubles are brought in by these earth con- 
nections, except in the case of the Thompson and Robes 
system, where the earth connections exist only during ring- 
ing. 

When I was called upon to design a party line system, I 
decided that the following things were desirable: No 
grounds, no relays, no adjustable springs, no step by step 
mechanism, and that the ringing of the bells should not be 
appreciably affected by either the resistance or capacity of 
the line. Leaving out the above possibilities, I was prac- 
tically limited to some kind of a harmonic system, in which 
the gong should be struck directly by the tuned armature. 

Quite a number of harmonic party line systems have been 
developed by Gray, Currier, Lighthipe and others, but none 


















































FIG. 9. 


them have been a‘great commercial success. My opinion 
that the lack of success has been due to poor mechanical 
ign and lack of governed generating outfits. All of the 


harmonic systems used some form of interrupted battery 
rrent as a source of ringing, and my experiments have 
ght me that success is not to be expected along these 
s. The design of a harmonic party line system looked 
simple two years ago, but I received some very heavy 
icks as soon as I commenced the actual experimental 











work. A large number of these selective telephones had 
been sold before they were even designed, so that there was 
no chance to back out. My experiments have taught me that 
it is useless to try a non-polarized device; that adjustable 
springs and weights were not desirable ; that it is practically 
impossible to operate a tuned bell of the type mentioned 
by means of a pulsating or alternating current of the fre- 
quency or pitch corresponding to the natural rate of vibra- 
tion of the tuned armature. In this party line system I ap- 
ply to the lines ringing currents having frequencies corre- 
sponding to the operative rates of vibration of the reed 
tongues of the bells, and which are resultant of the natural 
pitch of the reed as modified by the weight of the hammer 
or ball, and the action of the bell gong when struck. Thus, 
the modification, so far as the gong is concerned, is in the 
line of acceleration, so that the operative pitch or resultant 
characteristic of the device as a whole is something higher 
than the pitch of the weighted reed alone. In other words, 
the gong in being rapidly struck serves to accelerate the vi- 
brations of the armature. 

I have also found that the armatures used must be very 
rigid—almost to the point of junction to the tapper—but 
that the connection between the armature and the tapper 
must be flexible or else the bells will not ring. Fig. 7 shows 
two views of the new bell and some details of its construc- 
tion. Another important point is that the best results are 
obtained by using one gong. When two gongs are used, 
the tapper can never be made to strike more than one. I 
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FIG. Il. 

















have experimented with constant weights and _ variable 
springs, and adjustable weights and springs, but finally de- 
cided upon the constant spring and the variable weight. 
The only exception to this rule is in the case of the armature 
responding to the lowest frequency. Here I weaken the 
spring slightly by punching a hole in it in order that the 
diameter of the tapper be not excessive. I also decided that 
the different members of the armature should be riveted 
solidly together, so that the trouble man and the installer 
would have absolutely nothing to adjust, because it has 
been my experience that where there are many things to 
adjust they are almost always out of adjustment. I can 
remember when I was a telephone inspector that I was very 
much disgusted when the solid back transmitter came into 
use. Having been used to the old Blake transmitter, I felt 
lonesome without having something to adjust. As worked 
out, the only adjustments necessary in this party line system 
are of the pole pieces of the magnet and the gong, these be- 
ing necessary to take up variations in manufacture. In de- 
termining the proper weights, I had balls made of all di- 
ameters, within certain limits, varying about one-sixty- 
fourth of an inch. These balls are made in halves and held 
together by small screws. Among other things to deter- 
mine in the development of an harmonic party line system 
is what frequencies are to be used. I decided that it was 
best to use as low frequencies as possible, because the very 
high frequencies would be apt to produce bad inductive 
troubles in the switchboard and on the lines. I found by 
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experiment that it was impossible to get a satisfactory ring 
under 1,000 cycles. I find that Prof. Gray, in his harmonic 
telegraphs, used the first, third, fifth and seventh flat of the 
octave, but commercially it would be impossible to repro- 
duce these notes with dynamos, because it would be neces- 
sary to drive them with belts or gears in order to obtain 
these frequencies. I decided that the only satisfactory way 
would be to have four direct connected machines. Conse- 
quently, starting with 1,000 cycles per minute, I had to use 
a two-pole machine driven at 1,000 revolutions, and step up 
by using a four, six and eight pole machine. The currents 
I had to work with them were two, four, six and eight 
thousand alternations per minute. Although some of these 
notes were octaves, I found practically no tendency to in- 
terfere. In fact, I was told by Mr. Goodrich, a former as- 
sistant of Prof. Gray’s, that their experiments showed that 
there was very little tendency to interfere between notes in 
different octaves. 

One of the first things I found out in my experiments was 
that it was impossible to expect to have a frequency system 
and have the dynamos driven by commercial power circuits 
without some method of governing; so that one of the first 
things I was compelled to develop was a governor by my 
motor. In designing a governor, I worked along the lines 
laid out by Edison, Gray and others, and have obtained 
satisfactory results. The method of governing is as fol- 
lows: Say that a motor is desired to run at 1,000 revolu- 
tions per minute, and that a certain variation in the power 
circuit is allowed. The motor is so constructed that it will 
run at 900 revolutions on the highest voltage it can ever 
get. I then introduce in the field of the motor a resistance 
which will tend to make the motor run at 1,100 revolutions 
on the lowest voltage it can ever get. On the shaft I place 
a small governor, a diagram of which is shown in Fig. 8, 
which makes one contact, the function of this contact being 
to short-circuit the speeding resistance. Now, all that is 
necessary is to adjust this contact until the machine runs 
at 1,000 revolutions on its normal voltage, and then the 
governor will take care of all variations in voltage and load. 
For instance, with a motor which would run at 1,000 revolu- 
tions on 220-volt circuit, I have been able to raise the volt- 
age 50 volts and lower it 50 volts, making a total variation 
of 100 volts, and have the motor run within less than 2 per 
cent variation in speed. ‘The first governors made were 
so constructed that they could be adjusted while the ma; 
chine was running, but I have found that the advantages 
in this method were more than overbalanced by the com- 
plicated mechanism introduced. The two one-horse-power 
outfits installed in the Frontier Telephone Company’s ex- 
change at Buffalo, N. Y., have now been running for 
over a month with practically no variation in speed. I have 
developed several forms of rotary pole changers to be used 
in small exchanges which would not stand the expense of a 
dynamo outfit. These pole changers interrupt a primary 
battery at four different frequencies. I would not advise 
the use of this method if it can possibly be avoided, as bad 
inductive disturbances are apt to be introduced in this way; 
and in the long run it would be very much cheaper to in- 
stall a first-class dynamo outfit. I think the same kind of 
a governor herein described should be applied to the ring- 
ing outfits used in connection with party line systems in 
which biased bells are used, except that the generating ma- 
chines should be self-exciting and driven by direct connect- 
ed motors. Fig. 10 shows a diagram of the system as ap- 
plied to a common battery plant, and Fig. 11 shows the 
wiring of the sub-station bells. It will be noticed that the 
coils of the two low frequency bells are in series, while 
those of the two high frequency bells are in parallel. 

I wish to say that my twenty years’ experience has more 
than ever convinced me of the advisability of simplifying 
the subscriber’s sub-station apparatus in every possible way, 
even at the expense of very complicated outfits in the cen- 


tral office. The amount of trouble in sub-station apparatus 
is practically proportional to the number of parts. If there 
are twice as many parts, sooner or later these parts will get 
into difficulty, and will show twice as many repairs. 





USE OF DRY BATTERIES IN GERMANY. 


The German government Department of Posts and Tele- 
graphs employed exclusively, until a short time ago, the 
Gassner dry battery for its telephone service. At present 
the Hellesen battery, also a dry battery, is used. These tw 
types have given satisfaction and no important difference 
between them has been ascertained, either with regard t 
proper action or length of life. 

In the tests made in the laboratory of the telegraph de- 
partment the Gassner battery showed a duration of 400 
hours and the Hellesen 650 hours. During these respective 
periods the Gassner battery tested a total of 51 ampere- 
hours and the Hellesen battery 92 ampere-hours. Along 
with these laboratory results, however, must be considered 
the fact that in practice these two types have shown capacity 
and duration which are almost identical. 

In the telephone service the batteries are called upon for 
an output relatively small. During 1899 the 184,000 sta- 
tions which were in use at that time exchanged 574,000,000 
conversations. This is an average of about eighteen a day 
for each station. In the laboratory experiments the battery 
circuits were closed upon a resistance of 5 ohms, and that 
96 times a day and three minutes each time. As will be 
seen, there is a great difference between the work required 
of the batteries when in service and that called for in the 
tests. Moreover, in actual service the resistance is generally 
more than 5 ohms and often reaches 10 ohms. 

In judging dry batteries account must be taken of their 
tendency to become dopolarized on open circuit much more 
easily than other types; and basing calculation on reports 
from the laboratory and from the operating field, it is easy 
to see that batteries performing normal service and having, 
therefore, very long intervals of rest, are able to furnish a 
quantity of electric energy much greater than that from the 
same batteries submitted to a test in the laboratory, where 
the intervals of rest, when there are any, are always much 
shorter. The nature of the materials composing the elec 
trolyte also have a great influence on the efficiency of the 
cell, and there are cases in which the laboratory experiments 
with some type of battery gave magnificent results, while in 
the regular service the results obtained were very inferior. 

Another thing noticed quite frequently is that dry cells 
of the same construction but of different dimensions, when 
used in telephone work, maintain their efficiency for almost 
exactly the same length of time. In the experiments made 
in the laboratory of the Department of Telegraphs it has 
been found that the Hellesen cell No. 1 furnished an amount 
of energy far greater than that of the No. 2 of the same 
type. 

The smallest faults in the construction of these cells have 
a great influence in accelerating their deterioration. There 
must be a small quantity of water contained in the electro 
lyte, which is a factor very important from the viewpoint of 
conserving the life of the cell, as a very little water more or 
less than is strictly necessary increases the deterioration t 
a marked degree. 

The department has experimented with more than a hun 
dred styes of these cells, the greater part of which have 
failed to give satisfaction; and of the nine classed as satis- 
factory according to the experiments, five were rejected 
when tried in the regular service, either on technical or 
economical grounds. So far only the Gassner and the Hel- 
lesen types have given satisfaction. Experiments with other 


types, however, are still in progress. 


*Translated for TELEPHONY from Elektrotechnische Zeitschrift. 
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The Ashtabula Telephone Exchange. 

















One of the most successful telephone exchanges in Ohio 
is that located at Ashtabula, and owned by The Ashtabula 
Telephone Company. 

The company was organized in 1896 as a result of an 
effort to become free from Bell oppression. After repeated 
requests for release from excessive rates, the company was 
organized and proceeded to build and equip an exchange. 
The exchange has, however, grown wonderfully and _ be- 
come several times larger than was at first contemplated. 


time of re-equipment was the matter of quarters for the new 
exchange. After considerable investigation it was decided 
that by far the most practical plan was to buy ground and 
erect its own building, and this plan was followed. 

The illustration on this page shows the main switchboard, 
which is located on the third floor. The operating room is 
equipped with skylights so shaded that a soft, even distribu- 
tion of light is procured. The switchboard is of quarter- 
sawed oak, and is 1,800 capacity. There is installed therein a 
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MAIN SWITCHBOARD, ASHTABULA TELEPHONE COMPANY. 


* many other exchanges, it has outgrown switchboard 
* switchboard, and the outside construction has been in- 
sed more than 100 per cent over and above that which 
originally considered as necessary to meet future pos- 
ities. 
iter several years of successful operation, in spite of the 
icap of poor switchboard equipment and outside con- 
struction which was not what it might have been, it has re- 
equipped entirely its central office outfit, and has to-day one 
i¢ most complete and efficient telephone exchanges in the 
The apparatus was furnished by the North Electric 
mpany, Cleveland, Ohio. 
serious problem which confronted the company at the 





1,000 common battery line equipment, besides ample pro- 
vision for the development of farmer and toll lines; the sec- 
ond position being equipped for this purpose. The system is 
such that additions to the switchboard can be made without 
any disturbance of any sort to the balance of the equipment. 
It will be noticed that the first, or annex, position is blank, 
with the exception of the installation of multiple jacks. In 
the second or “B” position, is located the magneto drops, 
fifty in number, to which are brought the farmer lines. 
This position is also equipped in all cord pairs with selective 
signaling party line apparatus, so that party line subscribers 
can be handled directly on this position. Within reach of 
the first ‘‘B” position operator, who handles these rural lines, 
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the multiples of all the local switchboard lines appear, so 
that connection with local subscribers is completed without 
the necessity of trunking of any sort. 

The third position on the board, which in this instance is 
the second “B” or switching position, is devoted to incom- 
ing and outgoing trunks, as well as a duplicate of all toll 
line equipment for the handling of toll traffic at night. 

The Ashtabula Telephone Company also has an exchange 
of 300 lines located at Ashtabula Harbor, several miles dis- 
tant on Lake Erie, connecting with which are a _ large 
number of incoming and outgoing trunks, terminating on 
the second “B” position. This set of trunks is equipped 
with automatic signals, so that the call is under the imme- 
diate supervision of the originating operator. This position 


the attention lamp, which enables her to get the attention 
of, and give general orders to the entire set of operators at 
one time, if she so wishes. In fact every facility is pro- 
vided to give her complete control over the operators. 

During the day all toll traffic is handled on a separate toll 
board. ‘This has automatic trunks connecting with the main 
switchboard at the switching position, and in addition to 
this, supervisory circuits so arranged that the toll operator 
has complete knowledge of the call at all times. 

She is in direct connection with the cashier’s office, and is 
in a position to give the most prompt and efficient service 
possible. At night the toll service is switched over to the 
switching position on the main board, the entire switch- 
board and toll being handled by the one operator. 

The Ashtabula Tele- 





is also equipped with the 
busy-back signals, so that 
when subscribers are de- 
sired for toll lines, and are 
already using a local line, 
they can be secured with 
the least possible delay 
for their long distance 
connection. 

Adjoining these “B” 
positions are five positions 
equipped for 200 local 
lines each, and known as 
“A” positions. It has 
been demonstrated beyond 
a question that this ex- 
change is capable of han- 
dling 200 lines to the op- 
erator, notwithstan ding 
that the service average is 
above that of most ex- 
changes of similar size. 
A service on an average 
of three seconds, or bet- 
ter, is constantly given at 
Ashtabula. 

Each position is equip- 
ped with party line appa- 
ratus, as well as trunking 





circuits and order, wire 
circuits to the chief Oop- 
erator. [ach position is 


also equipped with pilots 
and every position is made 
for the systematic han- 
dling of the working 
force by the chief oper- 





ator. Lamp resistance is 
installed in connection 
with each position, and 





phone Company has had 
a very satisfactory exper- 
ience in the telephone 
business, the only draw 
back being that develop- 
ment has taken place 
more rapidly than it had 
anticipated. One of the 
features which it has 
found particularly profit- 
able so far is the service 
to rural districts, that is, 
the giving of service di 
rect to the farmer. It is 
its purpose to go far 
more extensively into this 
class of work. 

The Ashtabula Tele 
phone Company has al- 
ways been on first-class 
financial basis, and the 
members have taken great 
pride and personal inter- 
est in furthering the wel 
fare of the exchange. 
Many of those on_ the 
koard of directors to-day 
have been there since the 
organization. 

A considerable amount 
of new outside construc 
tion is contemplated, and 
the near future will se 
the exchange equipped in 
outside work on a par 





with that of the central 
office installation. 
Taking it all around 





the entire system is mod 





placed on a_ separate 
board, so that individual 
cases of trouble in any position wiil not effect the balance 
of the board. In addition to the regular operator's head 
receiver jacks, there is a duplicate set for the learning op- 
erator, so that she may sit alongside the regular operators 
and observe the service. She eventually goes onto the 
switchboard in relief work, and then on to regular work 
the same as the balance of the operators. The chief op- 
erator’s desk shown on this page is equipped with trunks, 
and taps running to each of the operator’s positions, so 
that she can observe the service or listen in, without the 
knowledge of the individual operator at the main board. 
It is also equipped with lamps in connection with the order 
wire from each operator’s position, and with order wires 
to the toll operators, “A” and “B” positions, and any other 
department with which it may be desired for her to have 
direct connection. In addition to these facilities, she has 


CHIEF OPERATOR'S DESK, ASHTABULA TELEPHONE COMPANY. 


ern in every respect and 
reflects credit on the com 
pany. The support of the telephone users of Ashtabula has 
made it possible to construct an exchange as good as can b 
found anywhere, and the growing tendency of Independent 
companies to give telephone subscribers the best service pos 
sible promises permanent success for the movement whic! 
has met with popular approval at all times and in all places 





The Fall River Automatic Ttelephone Company has pai 
its second dividend at the rate of five per cent per year an 
has a surplus left after charging off depreciation. Its co} 
per toll line connecting with the New Bedford automatt 
exchange has just been completed and is giving excellen 
service. With the opening of the automatic company’s to! 
line the Bell announced a cut of thirty-three and one-thir 
per cent between these points, again showing the advantag 
to the pubic from competition. 
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LIGHT MADE TO TALK 


The Latest Development in Wireless Telephony 

















The heliograph, which has blinked uncertainly its mes- 
sages from crest to crest of mountain range and the search- 
light that has winked laboriously the dots and dashes of 
the Morse code, are to be put to another use, and, in a 
short while will be sending actual speech over many miles, 
by night and by day, with all of the facility and the accuracy 
of the common telephone. 

This wonder has been effected by the investigations and 
recent trials of Prof. Ernest Ruhmer of Berlin; and wire- 
less telegraphy now has a very promising rival in the wire- 
less telephone. The nautical world, especially, is deeply 
interested. The German government has appropriated ten 
thousand dollars for experimentation in the navy, and 
Kaiser Wilhelm has directed Prof. Ruhmer to conduct an 
exhaustive series of tests during the forthcoming summer 
maneuvers of the Baltic fleet. 

Already Prof. Ruhmer has succeeded in telephoning dis- 
tinctly over a distance of nearly ten miles, and, with the ap- 
paratus which he is rapidly perfecting, he expects to accom- 
plish even greater things. 

The method employed is briefly this: The current pro- 
duced in the microphone circuit of an ordinary telephone 
transmitter is led into the current feeding an arc lamp. 
These varying currents produce a corresponding variation in 
the temperature of the arc and, consequently, alter the vol- 
ume of the lamp flame. While these variations are so slight 
that they cannot be detected by the naked eye, still they have 
been photographically recorded by the kinematograph. The 
light from the arc lamp is thrown in parallel beams by 
means of a big parabolic reflector upon a cell of selenium at 
a distant point. For this purpose the arc lamp and the re- 
flector of a searchlight are found to answer best. At the 
receiving station there is another parabolic reflector, which, 
like that at the transmitting end, can be turned in any di- 
rection. In the center, or what is termed the optical axis 
of the receiving reflector, is placed a cylindrical cell of seleni- 
um, which, in turn, is connected with a battery and two 
telephone receivers. The rays thus received act upon the 
selenium, which is very sensitive to the most delicate varia- 


tions of light, and, under this influence, its electrical re- 
sistance alters, and a constantly changing current passes over 
the telephone circuit to the receivers of the telephone. In 
this way the speech at the sending station is transmitted to 
the receiving station, where the variable light waves are 


changed into sound waves and speech reproduced. 

\Vireless telephony is not a novelty in either principle or 
experimental performance; but for practical application on 
mising commercial basis the palm must go to Prof. 
er. However, America is not without its rightful 
to original achievement along this line, and to the 
tnscltish work of Prof. Alexander Graham Bell Prof. Ruh- 
n greatly indebted to-day, and he has acknowledged it. 

ittle of this history is pertinent. In October of 1880 
. Bell made public the results of his labors in pro- 
(uc ng and reproducing sound by light. He called his in- 
s ‘nt the photophone; and his accomplishments, while 

ig upon the threshold of practical usefulness, were 
{t'e astounding, and blazed the way for the investigators 
ave since pursued the subject. Some brief resume 
f. Bell’s work should properly premise a full descrip- 
{ Prof. Ruhmer’s later attainments. In short, the 
ery of a means of transmitting speech without wires 
was “a incident in Prof. Bell’s investigations of the proper- 
t1 that remarkable material known as selenium; In a 





recent interview Prof. Bell said, “My lectures of 1880 and 
1881 pretty thoroughly cover the scope and results of my 
original research along this line, so let us start at the be- 
ginning.” 

“T shall first describe that remarkable substance ‘sele- 
nium.’ In the year 1817 Berzelius and Gottlieb Gahn made 
an examination of the method of preparing sulphuric acid 
in use at Gripsholm. During the course of this examination 
they observed in the acid a sediment of a partly reddish, 
partly clear brown color, which, under the action of a blow- 
pipe gave out a peculiar odor, like that attributed by Klap- 
roth to tellurium. As tellurium was a substance of extreme 
rarity, Berzelius attempted its production from this deposit, 
but he was unable after many experiments to obtain further 
indications of its presence. He found plentiful signs of 
sulphur mixed with mercury, copper, tin, zinc, iron, arsenic 
and lead, but no trace of tellurium. It was not in the nature 
of Berzelius to be disheartened by this result. In science 
every failure advances the boundary of knowledge as well 
as every success; and Berzelius felt that if the characteristic 
odor that had been observed did not proceed from tellurium, 
it might possibly indicate the presence of some substance 
then unknown to the chemist. Urged on by this hope, he 
returned with renewed ardor to his work. He collected a 
great quantity of the material and submitted the whole mass 
to various chemical processes. He succeeded in separating 
successively the sulphur, the mercury, the copper, the tin 
and the other known substances, whose presence had been 
indicated by his tests; and after all these had been eliminat- 
ed there still remained a residue, which proved upon ex- 
amination to be what he had been in search of—a new ele- 
mentary substance. 

“The chemical properties of this new element were found 
to resemble those of tellurium to such a remarkable degree 
that Berzelius gave to the substance the name of ‘selenium,’ 
from the Greek word meaning moon (‘tellurium,’ as is well 
known, being derived from tellus, the earth). Although 
tellurium and selenium are alike in many respects, they differ 
in their electrical properties, tellurium being a good con- 
ductor of electricity and selenium, as Berzelius showed, 
a non-conductor. 

“Tt was not until 1873, however, that the most peculiar 
characteristic of selenium was discovered. At that time 
Willoughby Smith conceived the idea of using selenium to 
measure the resistance of the submarine cable then being 
Jaid across the Atlantic. Upon experiment the selenium 
was found to have all the resistance required—some of the 
small rod an inch or two long having a resistance equal to 
that of a telegraph wire reaching from the earth to the sun 
-—but the resistance was found to be extremely variable. 
Efforts were made to ascertain the cause of this variability, 
and it was discovered that the resistance was less when the 
selenium was exposed to light than when it was in the dark. 
The discovery was purely by accident. One of the bars of 
selenium was placed in a box, the lid of which was closed 
so that it shaded the selenium, and the resistance of the sub- 
stance was then measured. Upon opening the lid of the box 
the resistance was instantaneously diminished. The an- 
nouncement of these results naturally created an intense in- 
terest among scientific men. It occurred to me that the 


telephone, from its extreme sensitiveness to electrical influ- 
ences, might be used to advantage in detecting the variable 
resistance of selenium. Upon consideration of the subject, 
however, I saw that the experiments could not be conducted 
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in the ordinary way, for the following reasons: The law of 
audibility of the telephone is precisely analogous to the law 
of electric induction. No effect is produced during the pas- 
sage of a continuous and steady current. It is only at the 
moment of change from a weaker to a stronger state, or vice 
versa, that any audible effect is produced; and the amount 
of effect is exactly proportional to the amount of variation 
in the current. It was, therefore, evident that the telephone 
could only respond to the effect produced in selenium at the 
moment of change from light toward darkness, or vice versa, 
and that it would be advisable to intermit the light with 
great rapidity so as to produce a succession of changes in 
the conductivity of the selenium, corresponding in frequency 
to musical vibrations within the limits of the sense of hear- 
ing. For I had often noticed that currents of electricity, so 
feeble as hardly to produce any audible effects from a tele- 
phone when the circuit was simply opened and_ closed, 
caused very perceptible musical sounds when the circuit 
was rapidly interrupted; and that the higher the pitch of 
the sound the more audible was the effect. I was much 
struck by the idea of in this way producing sound by the 
action of light. 

“TI proposed to pass a bright light through one of the 
orifices in a perforated screen consisting of a circular disc 
or wheel with holes near the circumference. Upon rapidly 
rotating the disc an intermittent beam of light would fall 
upon the selenium and a musical tone would be produced 
from the telephone—the pitch of which would depend upon 
the rapidity of the rotation of the disc. Upon further con- 
sideration it appeared to me that all the audible effects ob- 
tained from variations of electricity could also be produced 
by variations of light, acting upon selenium. I saw that 
the effect could not only be produced at the extreme distance 
at which selenium would normally respond to the action of a 
luminous body, but that this distance could be indefinitely 
increased by the use of a parallel beam of light, so that we 
might telephone from one place to another without the ne- 
cessity of a conducting wire between the transmitter and 
the receiver. The fundamental idea, on which rests the 
possibility of producing speech by the action of light, is the 
conception of what may be termed an undulatory beam of 
light in contra-distinction to a merely intermittent one. By 
an undulatory beam of light I mean a beam that shines 
continuously upon the receiver, but the intensity of which 
upon that receiver is subject to rapid changes corresponding 
to the changes in the vibratory movement of a particle of 
air during the transmission of a sound of definite quality 
through the atmosphere. 

Without describing further the steps by which Prof. Bell 
finally evolved his photophone, with which in the course 
of his experiments he was able to transmit speech over a 
distance of something like seven hundred feet, nor explain- 
ing the hundreds of trials made before discovering the true 
nature of selenium and the form of cell in which it would 
work with comparative satisfaction, it will be enough to out- 
line the instrument which Prof. Bell called his photophone. 
Prof. Bell used a plain mirror of silvered mica, back of 
which was a flexible tube leading to a mouthpiece. The 
sound waves impinging upon the back of this thin dia- 
phragm caused the light reflected from its silvered surface 
to vary as it fell upon a selenium cell placed at the receiv- 
ing end. This, in turn, through its variable resistance, re- 
produced the speech in the telephone receivers. Such was 
the instrument and such were its achievements that Prof. 
Bell gave to the world as an inspiration to others. 

Prof. Ruhmer, in his effort to make the Bell system a 
commercial success and of practical value, was aided by two 
very important original discoveries. He found that selenium 
is sensitive to other than the red and the yellow rays of the 
spectrum as hitherto assumed, and he also discovered that 
by increasing the size of his mirror, which was concave 
and not plane, as that of Prof. Bell’s photophone, he could 





increase the distance at which the message would be audible. 
Prof. Ruhmer was also aided in his work by the evolution 
of a type of selenium cell that was wide in its range of 
variability under the action of light and one, too, that re- 
covered its normal resistance in a very few moments after 
exposure to light. 

Some notion of how the selenium cell varies in resistanc 
may be gathered from the fact that a cell that had a re- 
sistance of 120,000 ohms in the dark, when illuminated | 
only a 16-candle-power lamp quite near, fell to 1,500 ohn 
—a ratio of I to 80. Prof. Ruhmer, however, has made a 
type of cell recently that has a range of resistance varying 
from I to 200 from darkness to light; and where his earlie: 
cells, made a few months ago, required from ten to twelve 
hours to return to their original resistance after being sub 
jected to intense illumination, his latest cells return to thei: 
original resistance in a few minutes. These cells are cylin- 
drical in form, as in that shape they can be placed in th 
focal line of the mirror and receive the light uniformly on 
all sides. These cells are inclosed in an exhausted thin 
glass tube or globe, similar to the common incandescent 
house lamp, and are thus protected from atmospheric influ- 
ences, especially dampness, to which they are extremely 
sensitive., The transmitting light consists of a searchlight 
supplied from batteries, for it has been found that the hum 
of neighboring dynamoes is distinctly reproduced at the 
other end. In fact, anything that would cause the light to 
flicker or vary would produce a correlative of sound at the 
receiving end, and, for that reason, the light must, of itself, 
be absolutely steady. 

Now let us see how the thing works. If you will un- 
screw the flaring end of a telephone receiver you will find 
first a thin metallic disc, and, immediately under that, two 
little magnets, which, under the varying impulses sent over 
the wire, cause the disc or diaphragm to vibrate and thus to 
produce sound or speech as the case may be. The transmit- 
ter, in principle, is an exact duplicate of this mechanism, 
only it is connected with a small local battery which sends 
forth an electrical impulse of changing degree, depending 
upon the flexure of the disc in response to the range tones 
of the voice. From the batteries feeding the searchlight is 
tapped a small wire leading to the telephone at the trans- 
mitting end. Ordinarily no current could pass on through 
this conduit and back into the circuit before it reached the 
searchlight; but when the telephone transmitter is spoken 
into a way is opened—this current taking the place of the 
battery ordinarily connected with the transmitter—and the 
total current finally fed to the light is made to vary slightly 
in sympathy with the impulse thus sent over the line. The 
result is a variable intensity of light, but, as has been said, 
of so delicate a nature that the eye, unaided, could not de- 
tect it. The selenium cell, however, at the other end can. 
This cell, upon which the light is focused from a big receiv- 
ing concave mirror, responds to these very delicate shades, 
and in thus responding permits a current from local bat- 
teries to pass on through its substance to the magnets an 
discs of two telephone receivers—thus enabling two persons 
to hear the message at the same time. It is all very beauti- 
ful and very simple in explanation, but the results would be 
more astounding could one only describe the many steps and 
the long, long hours of patient research and study that have 
led to these accomplishments. 








The electric cars that run between Redlands and San 
Bernardino, Cal., are to be equipped with telephones. Thie 
new switchboard has arrived and will be installed at once 1! 
the power station. The line will provide for twenty inst: 
ments. Ten will be installed on the cars, and there will be 


th 


five stations between the two cities and one at each end « 
the line. It will be possible to communicate between stations 
or cars, or talk from the cars to any of the stations w!' 
enroute. 
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ALBERT E. SNOW. 


Albert E. Snow, manager of the Chicago branch of the 
Plume & Atwood Manufacturing Company, was born in 
Chelsea, Mass., in 1856. When quite a young man he went 
to New York and engaged in business as an importer of 
fancy goods. In 1890 he became associated with the Plume 
& Atwood Manufacturing Company as assistant manager 
of its New York store, which position he filled for three 
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ALBERT E. SNOW. 


years. He then took charge of the company’s Western 
business, with headquarters in Chicago, succeeding Morti- 
1or McRoberts, who had already established a very large 
trade. Mr. Snow has more than doubled the business since 
coming to Chicago. His territory reaches from Detroit to 
the Pacific coast. : 

\ir. Snow is well known in Chicago business circles; is a 


1 2 . . . ° 
Clubman and enjoys the confidence of his business associates. 
He is tactful and earnest and has won his way to the front 
thre ‘+h his own efforts. He has many friends and enjoys a 
Wide 


‘quaintance among men of affairs. 





A CLEVER BOOK. 


“The Rural Telephone Problem and How to Solve It” is 
the 1 of a particularly interesting and instructive booklet 


Written by George A. Briggs, Elkhart, Indiana. It. con- 

t ins a clear and concise exposition of this vexing problem 

With ts solution. Mr. Briggs is also the author of “All on 

— t of His Wife,” “Telephone Lines and How to Build 
1¢m, 


“Central Energy and All About It,” “Magneto 
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Switchboards” and others of like character. Those inter- 
ested in telephone work may obtain the above list of books 
by writing Mr. Briggs and mentioning this publication. 





ADVANTAGES OF PAY STATIONS. 


The Baird Triplet Paystation, manufactured by the Baird 
Manufacturing Co., Chicago, as shown in illustration, is a 
very popular instrument which is extensively used by tele- 
phone companies throughout the United States. There are 
over 9,000 of these machines in use in one large city. 

A good illustration of the profit there is in the use of pay- 
stations is in the following instance, 
which happened not long since. A tele- 
phone company, after considerable argu- 
ment, was persuaded to try some pay- 
station instruments, and among other 
places installed one in a hotel. Previous 
to this the hotel had paid $30.00 per an- 
num for the use of the telephone and for 
all toll business, and consequently the 
hotel clerks, patrons and central were put 
to great inconvenience in making collec- 
tions. When the paystation instrument 
was installed this was all done away with, and about two 
months afterwards a representative of the manufacturer of 
the paystation chanced to be in the city and asked what re- 
sults had been secured. Finding that the box had not 
been opened he accompanied one of the company’s em- 
ployees, and on opening the machine in the hotel above 
referred to found over $40.00 in cash. This certainly had 
proved a most profitable investment for the telephone com- 
pany. Being busy with other problems, telephone managers 
are apt to forget the profitable toll business which can be se- 
cured by a liberal use of paystation instruments and in mak- 
ing it convenient for the public to use them. 





TELEPHONY ’S FIRST “WIRELESS.” 


While attending the National Electrical Contractors’ As- 

sociation’s third annual convention and exhibit at Detroit, 
July 16th, TrELEpHoNny’s representative, Elmer E. Smith, 
had the distinction and pleasure of receiving the following 
wireless telegram: 
_ “Mr. Elmer E. Smith, Advertising Manager, Telephony Pub- 
lishing Company: We desire to express our hearty appreciation for 
the notice you gave us in your valuable paper. Same has brought 
us many valuable inquiries and orders. Please call upon us at once 
regarding advertisement. Thos. E. Clark Wireless Telegraph-Tcle- 
phone Co., Gustave Reifstahl, Secretary.” 

This message was sent from the factory office of the Thos. 
E. Clark Wireless Telegraph-Telephone Company at Pon- 
tiac, Mich., and was received at its Detroit office. The 
message was. then delivered to Mr. Smith at his quarters 
in. the Hotel Cadillac. The incident marks the receipt of 
TELEPHONY’S first wireless telegram, and that the news it 
conveyed was genuine is evidenced by the advertising pages 
of this edition. 
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THe SuMTER TELEPHONE 
Sumter, S. C., will soon have the large addition to its factory 
ready for occupancy. 


MANUFACTURING COMPANY, 


WiLiiam J. Murpock & Company, Chelsea (Boston), 
Mass., is out with a booklet describing the Murdock “solid’’ 
receivers, which will be mailed free upon request. 

Tue RitrennouseE MILLter Company, Witherspoon 
building, Philadelphia, has issued a circular pointing out the 
advantages of “Eureka” flexible conduit and including a 
price list. 





AMERICAN STONE ConbuitT Company, Chicago, has just 
issued a little illustrated booklet under the title “Are You 
Interested in Conduits?” The booklet is illustrated and will 
be sent postpaid upon request. 

LInDSLEY BrorHers Company, Chicago, will gladly send 
upon request a copy of a book about cedar poles, the first 
edition of which is just off the press. The book is fully 
illustrated and will be found of interest. 

Tue D. M. Stewart MANUFACTURING ComMPANY, Chat- 
tanooga, Tenn., has issued a booklet under the title, ‘““Me- 
chanical and Electrical Properties of Lavite.” This publica- 
tion will be found of value and interest. 

M. B. Austin & Company, Chicago, report a largely in- 
creasing demand for telephone wire and cable as well as tele- 
phone supplies. The company is in position to make prompt 
shipments and quote lowest prices on anything electrical. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
Company, Rochester, N. Y., and Chicago, Ill., has recently 
sold a special type dispatcher’s desk with telephones to the 
Interurban Railway and Terminal Company of Cincinnati, 
Ohio. 

THe Evecrric APPLIANCE CoMPANY, Chicago, is issuing 
a circular descriptive of the new McBride “Arkless” cart- 
ridge fuse. ‘This fuse is said to be adapted to all classes of 
electric work and is already meeting with a great deal of 
favor. 

T. H. Buttock of T. H. Bullock & Co., Chicago, pur- 
chasing and forwarding agents for the electrical and tele- 
phone trade, has just returned from a very successful busi- 
ness trip through Michigan and Indiana and reports a large 
business. 

THe NATIONAL TELEPHONE SupPpLy CoMPANy, Cleve- 
land, Ohio, is manufacturing a new form of cable hanger, 
which is claimed to be especially adapted for telephone and 
electric light line service and to be extremely simple and 
permanent. 

THe AMERICAN VITRIFIED ConpuitT Company, New 
York, has already shipped to the Keystone Telephone Com- 
pany of Philadelphia, Pa., 1,200 carloads of duct. The un- 
derground system of the Keystone company will involve an 
expenditure of approximately $3,000,000, the company mak- 
ing it a point to install sufficient duct capacity to take care 
of its increases for many years to come. This is one of 





the most complete conduit installations in the world, and the 
American Vitrified Conduit Company is supplying all of the 
material. 


Tue Tuomas E. CLrark WirELEss TELEPHONE & TELE 
GRAPH Company, Detroit, Mich., will send its wireless 
bulletins numbers 6 and 7, illustrating and describing 
“Junior” and “Standard Number 1” type instruments, 
anyone interested. 


S. H. Coucn Company, Boston, Mass., is sending out 
leaflets describing the company’s line of apparatus. Th 
one at hand illustrates the Couch selective calling telephone 
The complete set of leaflets will be mailed upon request t 
any on interested. 


THE NATIONAL WIRE CorPoRATION, New Haven, Ct., 
manufacturer of wire, rods and wire nails, has issued a new 
bulletin giving special prices on galvanized telegraph and 
telephone wire and wire strand. This bulletin may be had 
on request to the company. 

THe Ewinc-MERKLE ELectric Company, St. Louis, Mo., 
is sending the “Green Book” to its patrons and the electrical 
field generally. This “Green Book” gives a detailed list 
of the immense stock of supplies and apparatus which the 
Ewing-Merkle Company carries. 


THE Frispre Conpuit Company, Orangeburg, N. Y., 
makes a fibre conduit for underground electrical work. In 
a recent folder illustrations are given of the various bends, 
couplings, elbows and other conduit appurtenances. The 
folder is accompanied by a price list. 





THE ISSUE OF CoppER Gossip, under date of July 20, pub- 
lished by the National Conduit and Cable Company, New 
York, is at hand, and as usual contains a resume of the gen 
eral copper outfit, together with other valuable data. Cop 
Gossip will be mailed free upon request. 


Der 


I 


Tue Cuicaco Pay STATION CoMPANY is agent for the 
saird time stamp, which has just been placed on the market. 
This is a device for stamping on toll tickets the exact time 
and length of a conversation, and is said to be one of the 
simplest and most accurate so far invented. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
CompaANy of Rochester, N. Y., and Chicago, Ill., has re 
cently sold a 400 capacity new style generator call visual 
signal switchboard with complete protective apparatus to 
the Geiger Telephone Company, Churubusco, Indiana. 

THomas E. CLARK WIRELESS 
Company, Detroit, Mich., has issued Bulletin No. 7, 
contains considerable valuable data on things “wireless.” 
The bulletin is fully illustrated and is well worth having. 
The company will gladly mail it to any one interested. 





TELEPHONE- TELEGRAPH 
which 





THE Jewett EvecrricAL INSTRUMENT CoMPANY, Chit 
cago, in its circular No. 1050, illustrates and describes tle 
Jewell circuit-breaking ammeters and voltmeters, which ar 
designed for the protection of the various forms of electr' 
apparatus and for the automatic handling of electricity 


Tue AMERICAN STEEL AND WirE Company, Chicago, 
Ill., has recently published a number of interesting bulletins 
descriptive of its products. These include wire of every 
description, wire hoops, electrical wire and cables, telegrap 
and telephone wire, rail bonds, wire rope, nails, stap! 
spikes and tacks, barbed wire and woven wire fenciig, 
springs, Venetian red and oxides of iron,. poultry netting, 
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wire rods, horeshoes, shafting, cold-drawn steel and plates 
and sheets. 


DEvVEAU TELEPHONE MANUFACTURING COMPANY, New 
York, has recently issued a very attractive little folder on 
the Deveau patented automatic switchless telephones for 
hotels, apartment houses, stores, factories, residences, bank 
and office buildings. The folder is illustrated and will be 
sent free upon request. 


Tue NORTHERN WIRE AND CABLE CoMPANY, Milwaukee. 
Wis., has been incorporated with a capitalization of $300,- 
ooo and will erect a plant in Milwaukee for the manufacture 
of lead-covered wires and cables for telephone, telegraph, 
electric light and power service. J. B. Adams is general 
manager of the new company. 


Tue B-R_ Exvectric & TELEPHONE MANUFACTURING 
CoMPANY, Kansas City, Mo., is a new company which has 
been formed as the successor to the B-R Electric Company 
and the Kansas City Telephone Manufacturing Company. 
The company has constructed a new building at the corner 
of Delaware and Fifth streets, in which it is now established. 


J. H. Gorpen MANuFacturinG Company, Cooper, Tex., 
is a new company organized to do a general telephone and 
electrical manufacturing business. The company at present 
is making a specialty of secret service telephones for party 
lines which have many points of merit. The company claims 
a number of special features and will gladly send descrip- 
tive matter upon request. 


Tue SweDISH-AMERICAN TELEPHONE COMPANY has re- 
cently furnished complete exchange equipment for the fol- 
lowing-named Independent telephone organizations: The 
Ney Telephone Co., Ney, Ohio; the Potosi Telephone Co., 
Potosi, Mo.; the Palo Telephone Co., Palo, Mich.; the Ida- 
ville Mutual Telephone Co., Idaville, Ind.; the Illiopolis 
Telephone Co., Illiopolis, Tl. 


Tue W. J. BARR MANUFACTURING CoMPANY, Cleveland, 
Ohio, which has succeeded to the business of W. J. Barr, 
nanufacturer of telephone arms, has moved into a new 
factory building at 24 to 32 South Water street, where it has 
about four times its former facilities for turning out its 
products. The company is bringing out a number of new 
things in the way of transmitter arms. 


Ture STROMBERG-CARLSON TELEPHONE MANUFACTURING 
Company of Chicago, Ill., and Rochester, N. Y., has re- 
cently closed contracts for switchboards for the following 
companies: Adena Telephone Company, Adena, Ohio; 
Vigilant Telephone Company, Dillonville, Ohio; Morrow 
County Telephone Company, Mt. Gilead, Ohio; also a large 
number of telephones to the last-named company. 


Barron & CoMPaANy, 200-206 West Broadway, 


iA > 
New York, are having unusual success with their “H.-P.” 
rustless cable hangers. This company reports that the pres- 
ent scason shows peculiarities in a business way, as there 
seems to be no indication so far that there is to be a dull 
season in telephone circles. This is remarkable in view of 


niversal high prices both of material and labor. 


- oLtzer-Cazot ELtectric Company, Boston ( Brook- 
ine), Mass., and Chicago, IIl., is placing on the market a 
four-magnet bridging generator with self-contained cut-in 

Other recent productions of the company are a 
telephone for use in hotels, schools, factories, etc., 
a new short-lever hook, which is used on the battery 
telep! ones, and especially designed for use where little space 
1S available. The company has recently issued a new cata- 


spri , 
batt 
and 


logue descriptive of applications of Holtzer-Cabot motors. 
The company will be pleased to send its descriptive literature 
on request. 


McRoy Cray Works, Brazil, Ind., and Chicago, manu- 
facturer of ‘““McRoy Conduits,” is issuing a series of calen- 
dar blotters which are very unique. To those who appre- 
ciate a good thing, the entire set will be mailed by address- 
ing E. F. Kirkpatrick, Western manager, 445 Rookery, Chi- 
cago. 


THE MANHATTAN ELECTRICAL SUPPLY CoMPpANy, New 
York and Chicago, has issued a series of pamphlets de- 
scriptive of telephone and electrical specialties. This com- 
pany carries a complete stock of telephone and electrical 
supplies at New York and Chicago, and can make prompt 
shipments. 

THE WESTERN TELEPHONE MANUFACTURING Co., Win- 
throp Harbor, IIl., is building an extension for 1,800 lines 
of full multiple system for the Pan Telephone Co., Ft. 
Smith, Ark., and is also building a 900 capacity with 600 
lines installed equipment for the Missouri Union Telephone 
Co., Clinton, Mo., reporting a large number of orders and 
the greatest amount of new business in its history during 
the past month. 





HEMINGRAY GLASS CoMPANY, Covington, Ky., has _ re- 
cently issued a very complete catalogue on screw glass in- 
sulators, battery jars, etc., which will be sent free to any one 
interested. The catalogue is fully illustrated and covers the 
subject of glass insulators completely. The Hemingray 
specialty is the petticoat insulator, which is very universally 
used. The company invites correspondence from prospec- 
tive buyers of insulators. 


THE FisK-NEWHALL TELEPHONE MANUFACTURING Com- 
PANY, Chicago, among a large number of contracts have 
secured several very near home. The new exchange at 
Fowler, Ind., which this company is equipping, will have a 
capacity of 500 lines, besides a number of rural lines. At 
Watseka and Sheldon, IIl., the new exchanges are to have 
a capacity of 1,000 and 500 telephones respectively. The 
work of preparing equipment is progressing rapidly. 


THE Eureka Evectric Company dedicated its new fac- 
tory at Genoa, IIl., on July 4, the ceremony being part of the 
town’s official Fourth of July program. Responses to toasts 
were made by President I. J. Kusel, Hon. Charles E. Fuller 
and others. The factory was christened by Mrs. Kusel and 
six young ladies, a bottle of Genoa artesian water figuring 
in the ceremony. In the evening a dedicatory ball was held 
in the building. Mr. A. L. Funk was chairman of arrange- 
ments. 


Tue AuToMATIC ELectric Company, Chicago, manufac- 
turers of the Strowger automatic exchange, is having re- 
markable success with this apparatus. One of the large ex- 
changes recently equipped is that at Columbus, Ga., which 
has a capacity of 3,000 lines. The Lincoln Telephone Com- 
pany, Lincoln, Neb., began the installation of a Strowger 
equipment the first of this month and numerous other com- 
panies have taken up the idea during the last month and are 
placing orders for apparatus. 


THE MonarcH ELECTRIC AND WIRE COMPANY, 125-127 
South Clinton street, Chicago, has doubled the capacity of 
its wire plant and is now in a better position than ever be- 
fore to cater to the Independent telephone trade. Monarch 
weather-proof wire is the company’s special product and a 
full line of telephone construction material is always carried 
in stock. Prompt shipments and low prices are the founda- 
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tion of the company’s success. The company’s special tele- 
phone catalogue will be sent upon request. 


THE COMMERCIAL ELeEctrIc Suppty Company, St. 
Louis, has been awarded contracts for all the electrical sup- 
plies to be used at the exposition to be held in that city. 
From present indications, the exposition will be worthy to 
rank with the wonders of the world; and certainly no part 
of the great world’s fair will surpass in interest or impor- 
tance the electrical features. Their magnitude is almost 
inconceivable. The Commercial Company, however, has 
the work well under way and in addition is making its ship- 
ments on outside orders with the customary promptness. 

THe Eureka Evtectrric Company of Genoa and Chicago, 
[ll., has recently supplied the Hoosier Telephone Company 
at Salem, Ind., with a 300-line switchboard of its new bell 
style ring down type. This company is making a specialty 
of this style of board and anticipate its extensive use, as it is 
claimed to be remarkably simple in construction and opera- 
tion and to combine many desirable features not found in 
other boards. This company has completed its new factory 


at Genoa, IIl., which gives it three times its former capacity, 
but from the present outlook the company claims it will be 
necessary to enlarge the factory before a year elapses. 





Tue Ericsson TELEPHONE CoMPANY, 2960 Broadway, 
New York, has recently installed one of the handsomest 
and most efficient multiple switchboards in the South. It is 
built for the magneto system and fitted with new combina 
tion indicator jacks that have been recently patented. The 
board is installed for 1,200 numbers and has a capacity for 
3,000. The main distributing rack for 1,200 numbers is 
fitted with carbon lightning arresters and heat coils; also 
a monitor desk with visuals for calling and clearing, and 
jacks for listening were installed. The woodwork on this 
board is made of mahogany with heavy piano finish, giving 
it a very fine appearance. 

TANDEM “ReEapy” REEL, see page 7 in TELEPHONY this 
issue, illustrates a development of “ready” reels for use in 
stringing telephone drops. ‘This reel not only saves time 
and labor in stringing drops, but is actually a saver of ma- 
terial inasmuch as it keeps the two wires used in connecting 
up the pole line and a subscriber in perfect coils, free from 
kinks and waste. Tandem reels are made in two styles, No. 
8 having a tension attachment which prevents the wire run- 
ning out too fast, and No. 7 being the plain running reel. 
These tandem reels are used extensively in toll line work. 
For printed matter describing other styles of “Ready” reels 
and specialties address your supply house, or the W. G. 
Nagel Electric Company, Toledo, Ohio. 

Tue Coucu & SEELEY Company, Boston, Mass., illus- 
trate on page five of this issue its new desk telephone. The 
purpose is to supply a superior-grade instrument at a moder- 
ate price. Five thousand stands are under construction and 
an effort will be made to supply them fitted complete for all 
systems. When desired smaller quantities will be sold. The 
stand is a turned brass casting fitted with genuine platinum 
fork contacts and is most beautifully finished in every detail. 
When supplied complete it is fitted with latest solid back 
transmitter and concealed cord terminal receiver, this latter 
being inclosed in what is claimed to be the purest hard rub- 
ber shell ever used. This is only one of the new designs in 
telephone apparatus being manufactured by this company. 
Send for special offer on this set, if interested. 


Tue Wyckorr Pipe AND CREOSOTING ComMPANY, Stam- 
ford, Conn., has for a number of years been supplying the 
market with tubes for telephone and electrical conduits. The 


ducts furnished by this company are made of wood creosot- 
ed with dead oil of coal tar. The wood, properly creosoted 
for the purpose for which it is to be used, is said to be 
practically indestructible. The company is now getting out 
several thousand feet of conduit for the New York & Nev 
Jersey Telephone Company, to be used in New Jersey and 
on Long Island. These conduits are laid with one creosoted 
plank on top to protect them. The same company is also 
furnished with thousands of creosoted arms. After an ex 
perience of several years it has been found that these do not 
rot and have saved thousands of dollars for renewals. 


Tne CONNECTICUT TELEPHONE AND ELECTRIC COMPANY 
Meriden, Conn., is introducing a new and novel idea 
generator construction. The new apparatus is made up with 
two four-bar generators placed end to end, making an ex 
ceedingly powerful field. The company states that this get 
erator has a current output of about twenty per cent greate: 
than any five-bar generator on the market. The generat: 
has many features, the principal one being its compact di 
sign, obviating the use of a large containing box. Th 
instrument is especially made for heavily loaded country 
lines. The magnets are polished and heavily nickeled and 
the electrical and mechanical construction is claimed to b: 
of the highest grade. 





THE AMERICAN STONE ConbuiITt Company, Chicago, is 
manufacturing an underground conduit that is rapidly grow- 
ing in popularity with electrical and contracting engineers 
and electric lighting, power, telephone, telegraph and street 
railway companies. This conduit is made in single duct, 6 
ft. lengths, 4% in. in diameter, with a 3% in. bore, the ma- 
terials of construction being crushed limestone and the best 
quality of Portland cement. In the process of manufacture 
the conduit is subjected to an interior pressure of 3,500 
pounds per square inch, giving great strength to the walls 
and a highly polished inner surface. In a recent pamphlet 
issued by the company are given six illustrations of actual 
installations of these conduits, besides others showing the 
construction of the conduit, method of making joints, etc 
The company’s office is at 94 LaSalle street, Chicago. 





THe Century TELEPHONE CONSTRUCTION COMPANY, 
Buffalo, N. Y., is placing a new receiver on the market. 
This receiver is of neat design, is very powerful and sensi- 
tive, and the construction is claimed to be such as to render 
it mechanically and electrically correct. The shell is of the 
best hard rubber, with concealed binding posts, and the ad- 
justment is permanent. The pole-pieces are of the best 
grade Norway iron and the spools are wound with silk- 
covered magnet wire, the magnets being made of high-grade 
magnet steel. The connection of the diaphragm cup to 
the magnets is such that the spools and all the connections 
are protected in every way. The entire mechanism of the re- 
ceiver slips from the shell, the pole-pieces and the diaphragm 
cup are ground to an absolute adjustment, and there is no 
possible way for this adjustment to change on account of 
any influence. 





BULLETIN NUMBER FOUR. 


3 


“Generator Call Telephones” is the title of Bulletin Num- 
ber Four just issued by the Stromberg-Carlson Telephone 
Manufacturing Company of Rochester, N. Y., and Chicago, 
Ill. The book is the work of F. L. Martin, advertising man- 
ager for the company, and shows careful, painstaking work. 
The book is printed on fine paper and is fully illustrated. 
It describes everything in the line of telephones. Those 
who desire may secure the book free by addressing the com- 


pany. 
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NEW PARTY LINE TELEPHONE. 


The Vought-Berger Company, LaCrosse, Wis., is about 
to put on the market a wholly new and very attractive tele- 
phone for party line work. It is said to be unlike any in- 
strument heretofore built. The company looks forward to 
an unusually heavy sale of its new No. 45 telephone and 
firmly believes it will open up an entirely new field in coun- 
try telephony. ‘The new instrument will be ready for sale 
about the middle of the month. Pamphlet No. 45, de- 
scriptive of this telephone, will be ready shortly and will 
gladly be forwarded to any one writing to the company. 
The company has recently sold its regular equipments to 
the following telephone companies: Farmers’ Telephone 
Company, Jesup. lowa; Farmers‘ Mutual Telephone Com- 
pany, Tonkawa, Oklahoma; Persia Co-operative Telephone 
Company, Persia, Jowa; Steele County Telephone Company 
for their Geneva and Ellendale, Minnesota, exchanges; 
Farmers’ and Merchants’ Mutual Telephone Company for 
its new exchanges at Le Sueur Center and Lexington, Min- 
nesota; Stevens County Telephone Company, a 300-drop 
board for Morris, Minnesota, and a 100-drop board for its 
Cyrus exchange; a 100-drop board for the Electric Tele- 
phone Company at Stewart, Minnesota; Franklyn Tele- 


phone Company, Franklyn, Minnesota; Barnesville & Wol- 
verton Telephone Company for its Dibley and Wolverton, 
Minnesota, pone inges; also boards and_ telephones for 
Clutier, Iowa; Sheldon, North Dakota, and Ruthton, Min- 
nesota. 





A QUEER DEVICE. 

The Technische Woche describes a new device for pre- 
venting the spread of infectious diseases through the agency 
of the telephone. It consists of a block of paper in small 
sheets placed above the transmitter and of a simple mechan- 
ism for drawing these sheets, one at a time, down over the 
mouthpiece. Before a conversation is begun a sheet of paper 
is drawn into position and when ended the paper is torn 
away. 

Doubtless this system is perfectly adequate as a scheme of 
defense against the deadly microbe, but it is a little to cum- 
bersome to find favor anywhere outside of Europe, and its 
chance of acceptance even there is problematical. It is a 
departure from ordinary methods in that it does not employ 
a chemical antiseptic; but it is a departure in the direction 
rece e from snide and there seems to be nothing 





gained, while the element of time, which determines success 
or failure in the telephone business, is disregarded. 





ANOTHER YONKER’S SPECIALTY. 


The New York ground clamp is a new device for connect- 
ing ground wires to water pipes or cables. It consists of a 
strap of soft tinned copper in combination with a brass 
clamp and tightening screw. It makes a firm electrical con- 
nection and may be applied quickly. The copper band is 
kept always tight by the pressure of the screw against the 
pipe, thereby insuring a permanent contact. A lock nut is 
provided for attaching the ground wire. 

The necessity for good ground connection in telephone 
and telegraph work is becoming more apparent as the multi- 





vane 
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plicity of apparatus requiring these connections increases. 
A water pipe is often the cheapest and most effective ground 
plate. A soldered connection to such a pipe cannot be made 
satisfactorily and a wrapped connection consumes consid- 
erable time and is often imperfectly applied. The New 
York ground clamp is said to meet every requirement for 
this service and will save cost of installation, besides pro- 
viding uniformly excellent and permanent connections. It 
is manufactured and for sale by the Yonkers Specialty Com- 
pany, Yonkers, N. Y. 





The Home Telephone company of Rockford, IIl., will 
shortly begin the construction of a two-story exchange and 
office building. 
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Converse Telephone Company, Converse, Ind. Capital stock, 


$12,000. 
Garrison Mutual 
stock, $10,000. 
Skedie Independent Telephone Company, St. 
ital stock, $10,000. 


Telephone Company, Garrison, Iowa. Capital 


Neb. Cap- 


Edward, 
Farmers’ Co-operative Telephone Company, Oswego, Kans. Cap- 
stock, $10,000. 
Modena ‘Telephone 
Glen Epperly and others. 
National Telephone Company, Joice, Ia. 
E. N. Egge, A. S. Nelson and others. 
Cecil Telephone Company, Cecil, O 
muth and others. Capital stock, $10,000. 
Otley Telephone Company, Otley, Ia. Incorporators: A. 
Haveling and others. Capital stock, $5,000. 
Union Valley Telephone Company, Ely, Mo. 
Sidney Corder and others. Capital stock, $3,600. 
sig Grove Township Company, Garrison, Ia. 
corporators C. Ward Capital stock, $2,000. 
Telephone Company, Carthage, Ind. Directors: 
Van Hood, L. Cregor. Capital stock, $10,000. 
a Company, Roby, Tex. Incorporators: 
xreen, W. K. Millsapp. Capital stock, $20,000. 
Telephone Company, Scott, O. 
J. B. Wilson, C. Brown, G. M. 


ital 


Company, Muscatine, Ia. Incorporators: 


Citizens’ Incorporators: 


De- 


Incorporators: S. E. 
T. Van 
Incorporators: 
Telephone In- 
and others. 
Carthage Hon, 
Frank Cregor, 
Orient 
Blakely, A. L. ¢ 
Scott Home 
F. Hutchinson, 
ing. 
Eastern 
President, 
$5,000 


i. 


Incorporators: A. 
Clancy, H. Brown- 


Telephone and Telegraph Company, Bethel, Me. 
sartlett; treasurer, D. W. Cole. Capital stock, 


Bethel 
Z. W. 


Bro ckpe rt. MY. 
Dx bs yn. 


Incorporators: 


lelephone Company, 
Capital stock, 


Brockport 
James Brennan, Theo. H. 


i. A. Winne, 
$10,000. 

Mo. 
Capital 


Incor- 


Company, Tupelo, 
stock, 


amp and others. 


Telephone 
nx & © 


and Tupelo 
L. B. Camp, 


Amory 
porat rs: 
$10,000. 
Ill. Incorpora- 
Capital stock, 


Kewanee, 
and others. 


lelephone 
Cc. &.. & 


Company, 
add 


Ilome 
Shoemaker, 


Kewanee 
tors: M. C 
$125,000 
President, 
Arthur T. 


Barnstead, N. H. 
Dow; treasurer, 


Company, North 


Geo. W. 


Union Telephone 
Chas. FE. Rand; secretary, 
Pendergast. 

Jackson 
W. Frank, F. P. 


$2,000 


Incorporators: C. 


Jackson, Wis. 
Rutledge. Capital 


Frank, W. R. 


Telephone Company, 
Leish, Geo. R 


ste ck, 


Jackson Telephone Company, Jackson, Wis. Incorporators: C. 


W. Frank, F. P. Leish, Geo. R. Frank, W. R. Rutledge. Capital 
stock, $2,000. 

St. Croix Valley Telephone Company, River Falls, Wis. In- 
corporators: J. L. Chapman, J. H. Chinnock, J. Bailey. Capital 


stock, $12,000 


Madura Telephone Company, Muscatine, Ia. President, R. 


Boyce; vice-president, W. S. Hunter; treasurer, Glen Epperly. Cap- 
ital stock, $1,200 

New Telephone Company, Defiance, O. Incorporators: O. Wel- 
ker, Ed. Meyers, E. H. Lehman, W. T. Goller, A. P. Yeagley. Cap- 
ital stock, $10,000. 

Glidden Telephone Company, Glidden, Ia. President, J. I. Mc- 
Naught; secretary, C. A. Noble; treasurer, F. T. Waldron. Cap- 
ital stock, $25,000. 

Slide Mountain and Pine Hill Telephone Company, Slide Moun- 
tain, N. Y. Incorporators: Geo. Jocelyn, F. W. Hill, T. J. Bryant. 


Capital stock, $500. 
Amherst Telephone Company, 


Amherst, Wis. Incorporators: 


Chas. J. Iverson, A. O. Anderson, Thos. Howen, F. E. Webster. 
Capital stock, $2,500. 

Barre Mills Telephone Company, Barre, Wis. Incorporators: 
Geo. D. Sprain, W. C. Miller, August Nuttleman, H. G. Rhodes. 


Capital stock, $3,000. 








Amherst, Wis. 
Thos. Howen, F. E. 


Incorporatoi 


Webst 


Company, 
Anderson, 


Amherst Telephone 
Chas. J. Iverson, A. O. 
Capital stock, $2,500. 

Cumberland T ee 
Melville H. Kelley, Saco; 
Capital stock, $50,000. 

Asheville Telephone and Telegraph Company, Asheville, N. C. 
Incorporators: C. R. Craig, W. S. Proctor, Frank Carter and others 
Capital stock, $300,000. 

Scott Home Telephone Company, 


Company, Portland, Me. Presid 
treasurer, Alexander Spiers, Westbri 


Scott, Ohio. Incorporato: 


A. F. Hutchinson, J. Fa Wilson, C. Brown, G. M. Clancy, H. Brown- 
ing. Capital stock, $5,000. 
Queen City and Shelby County Mutual Telephone Company 


Thomas and 


Shelbyville, Ill. Incorporators: J. E. Ulmer, J. H. 
others. Capital stock, $10,000. 

Gagnon Selective Telephone Company, 
Incorporators: Amos Gagnon, Michael F. 
cuddy. Capital stock, $10,000. 

Western Telephone Company, 
R. H. Kemp, C. L. Alderman, 
Compton. Capital stock, $20,000. 

Mt. Vernon Telephone Construction Company, Mt. Vernon, O. 
Incorporators: E. W. Breece, C. E. Painter, E. O. Arnold, P. S. 
Kelser, H. C. Denim. Capital stock, $5,000. 


Wichita Independent Telephone Comp: ny, 


Stafford Springs, Conn. 
Brown, Michael Gilli- 


Incorporators: 


3ig Springs, Tex. 
Kemp, J. R. 


Phillip Petit, E. B. 


, Wie hita, Kans. In 


corporators: Norton Albaugh, Cyrus Leland, L. Brown, J. C. 0. 
Morse, F. L. Campbell. Capital stock, al 

American Long Distance Telephone eg Paris, Tex. In- 
corporators: A. H. O’Neill, R. W. Wortham, Paris; Jos. Timmons, 
Frank D. Bane, Canton, O. Capital stock, $50,000. 

North Kentucky Telephone and Telegraph Company, Covington, 
Ky. Incorporators: Sol P. Kineon, Cincinnati ; F. H. Ludlow, 
Martin M. Durrett, Covington. Capital stock, $100,000. 


Marysville Telephone Company, Marysville, O. Incorporators: 
N. E. Liggett, 


Geo. Whitney, H. T. Stevenson, W. O. Shearer, 
B. F. Carmean, R. L. Woodburn. Capital stock, $50,000. 
American Long Distance Telephone Company, Paris, Texas. In- 


Paris; Joseph Fim- 
Capital stock, $50,000 
Company, Swayzee, Ind. I: 
Hambler, C. I. Goble, 
Capital stock, $0,000 


H. O’Neill, R. W. Wortham, 
Bane, Canton, Ohio. 
Co- "1 itive J elephone 
— Harrison Mark, Z. 

. Ammon, C. C. Pence. 


corporators: A. 
mons, Frank D. 

Swayzee 
corporators: E. 
R. P. Henley, 


Wan 


Henrietta-( acre Telephone Company, a “Ig N. ( In- 
corporators: Ed. Thompson, Thos. P. Reynolds, P. Scruggs, Jr. 
M. Lunley, B. B. Daggett, C. M. ere Capital 


bf 
$10,000. 
3uchannon Telephone Company, 


W. Va. Incory 


Juchannon, 


tors: J. W. Downs, L. D. Downs, Buchannon; H. D. Yost, Amos; 

’ H. Veach, Farmington; C. E. Downs, Brookfield. Capital stock 
$25,000. 

Fairbanks Mutual Telephone Company, Fairbanks, Ind. D1 
rectors: Levi Drake, Ed. Carrithers, Addison Drake, John Jo! 
J. V. Dix, E. E. Dix, Geo. Fuller, Ira Drake, Owen Kisner. ‘ 
stock, $5,100. 

State Line Telephone Company, New York, N. Y. Directors: 
Wm. and Geo. Engert, C. W. Andress, R. P. Lyon, D. A. Nesbit 


A. E. Reynolds, New York; H. N. McKay, Brooklyn. ‘| 
stock, $1,000,000. 


San Pedro Home 


Telephone and Telegraph Company, San P 


dro, Calif. Directors: C. T. Sutton, J. C. Brainerd, Don C. Porter, 
Pasadena; Chas. L. Zahn, Los Angeles; W. T. Porterfield ng 
Beach. Capital stock, $100,000. 

Union Home Telephone Company, 
tors: J. C. Montieth, Seymour; John 
H. Brine, Heltonsville; Frank M. Vance, 
Wauseau, O. Capital stock, $25,000. 

Shell Prairie Telephone Company, Osage, Minn. Incorpot 
D. E. Moore, James Dezell, J. J. Breuer, W. H. Shadbolt, ev! 
Overholzer, J. O. Overholzer, I. H. Lewis, Geo. L. Pratt, Liune 
Samuel Grais, J. T. Lemon, Ponsford; Carl Neal, Geo. Mckinl 
W. A: Bradley, Osage; S. L. McKinley, W. R. V. Smyth, E 
Davis, Park Rapids. Capital stock, $10,000. 


Seymour, Ind. Inc yra- 
A. Whartman, Bedfoi ; W. 
Bedford; Geo. C. Dudley, 























